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COMPOSITIONS CONTAINING SUSTAINED−RELEASE FINE GRAINS FOR TABLETS 
QUICKLY DISINTEGRABLE IN THE ORAL CAVITY AND PROCESS FOR PRODUCING THE 
SAME 



(57) The present Invention relates to a composition 
comprising sustained-release fine particles, ciiaracter- 
ized In that it contains sustained-release fine particles 
that can be used in quick-disintegrating tablets in the 
buccal cavity, one or more fillers selected from the group 
consisting of sugars or sugar alcohols, and one or more 
binders for quick-disintegrating tablets In the buccal cav- 



ity selected from the group consisting of sugars of high 
moldabllity and water-soluble polymer substances, and 
in that the sustained-release fine particles are granulat- 
ed with filler and binder for quick-disintegrating tablets 
In the buccal cavity, and a manufacturing method there- 
of. 
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Description 

Field of the Invention 

5 [0001] The present invention reiates to a composition condprising sustained-release fine particles for quick-disinte- 
grating tablets in tine buccal cavity. In furtlier detail, the present invention relates to a composition comprising sustained- 
release fine particles for quicl<-disintegrating tablets in the buccal cavity, characterized in that it comprises a granulation 
product of sustained-release fine particles and one or two or more fillers selected from the group consisting of sugars 
or sugar alcohols granulated with binder for quicl<-disintegrating tablets in the buccal cavity, and in that the ratio of 

10 ungranulated sustained-release fine particles in the entire composition is 0 to 15%. 

Baclcground of ttie invention 

[0002] The "sustained-release fine particles" of the present invention means fine particles that contain a drug, have 

15 been submitted to various types of sustained-release treatments, and have a mean particle diameter of approximately 
0.1 p.m to approximately 350 nm. The various types of sustained-release treatments means treatmentto give the quality 
of "sustained release" that is well known pharmaceutically Treatment that has given gradual drug releasability, treat- 
ment that has given gastrosolubility, treatment that has given enterosolubility, treatment that has given timed releasa- 
bility, treatment that has given releasability that is a combination of these, etc., can be given as examples. Moreover, 

20 those that have been given enterosolubility are called "enterosoluble sustained-release fine particles." 

[0003] Various types of disintegrating tablets in buccal cavity were previously developed so that they could be easily 
taken, even without water, by persons with weak swallowing force, including the elderly, children, etc. iVIoreover, the 
demand for the use of an assortment of drugs in recent years has led to the need for providing the function of sustained 
releasability to quick-disintegrating tablets in the buccal cavity. 

25 [0004] First-generation quick-disintegrating tablets in the buccal cavity, for instance, "Zydis^"" marketed by R.P. 
Scherer, etc., are known to be phannaceutical preparations manufactured by lyophilization. These first-generation 
quick-disintegrating tablets in the buccal cavity are basically manufactured by lyophilization, or special drying, using a 
solution or suspension of the drug. Thus, the process of manufacture in a liquid state was essential, and there was no 
discussion of providing the function of sustained releasability 

30 [0005] Various second-generation quick-disintegrating tablets in the buccal cavity are known, including those that 
use the function of disintegrants (Japanese Kokai Patent No. Hei 1 0-1 82436, International Early Disclosure Pamphlet 
WO9B/021 85, etc.), those characterized in that a saccharide of high moldability is spray coated and/or granulated as 
binder on a saccharide of low moldability and which can be moistened and dried when tablet strength is further nec- 
essary (International Early Disclosure Pamphlet WO 95/20380 (corresponding US Patent 5,576,01 4, Japanese Patent 

35 No. 312141), etc., and these are manufactured by tabieting. Consideration has been given to quick-disintegrating 
tablets in the buccal cavity containing fine particles that have been sustained-release treated, for instance, coated by 
a polymer, in order to solve the apparent contradictory problem of providing the function of sustained releasability to 
these second-generation quick-disintegrating tablets in the buccal cavity. However, even though attempts have been 
made to simply mix fine particles that have been sustained-release treated with a filler for quick-disintegrating tablets 

40 in the buccal cavity and tablet this mixture, segregation occurs due to a difference in apparent specific gravity and a 
difference in fluidity between the filler and the sustained-release fine particles during the tabieting process. The term 
"segregation" used here is the state where the sustained-release fine particles are not uniformly dispersed in the filler 
and segregation occurs when they are not uniformly dispersed. It is possible to confirm segregation by determining 
uniformity of content of drugs that comprise tablets once tablets have been made. For instance, it can be said that If 

« the coefficient of variation (CV%) of the amount of drug, which is shown below, is 0 to 3.5%, segregation will not occur 
and if the coefficient of variation exceeds 3.5%, segregation will occur Various problems are produced with this seg- 
regation as the cause. For instance, there are the problems of (1 ) tabieting pressure being propagated directly to the 
sustained-release fine particles due to contact between the punch face and the sustained-release fine particles during 
tabieting, or direct contact between sustained-release fine particles themselves, resulting in destruction of the sus- 

50 tained-release fine particles and promotion of dissolution after they have been made into tablets, (2) the degree of 
destruction of the sustained-release fine particles varying with the degree of segregation and therefore, controlled 
dissolution, which is the design goal of sustained-release fine particle preparation, not being realized with good repro- 
ducibility after tablets are made, (3) there being fluctuations in the number of sustained-release fine particles contained 
In one tablet and it being impossible to guarantee unifomnity of drug content, etc. 

55 [0006] An invention relating to a method of manufacturing spherical fine particles that are useful for manufacturing 
controlled-reiease pharmaceutical preparations that are easy to take by a special tumbling granulation method is dis- 
closed in international Early Disclosure Pamphlet WOOO/24379. This pamphlet gives a manufacturing method involving 
special tumbling granulation of these spherical fine particles and shows that dissolution is controlled by coating spherical 
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fine particles and tliat these splieiical fine particles can be used in quick-disintegrating tablets in the buccal cavity. 
However, our research has confinned that the above-mentioned various problems occur and the purpose cannot be 
accomplished if quicl<-dlsintegrating tables in the buccal cavity simply contain spherical fine particles that have been 
sustained-release treated. Moreover, there is no disclosure or indication of specific means for dealing successfully with 

5 these problems in said specification. 

[0007] Thus, although as yet unl<nown, there is a demandfor Introduction of quick-disintegrating tablets in the buccal 
cavity comprising sustained-release fine particles with which promotion of the drug dissolution after being made into 
a tablet that is the result of destruction of sustained-release fine particles under tableting pressure when tablets are 
made is inhibited, and controlled dissolution, which is the design goal of sustained-release fine particle preparation, is 

10 realized with good reproducibility even after tablets are made, and with which unifomnity of drug content is guaranteed. 

Disclosure of the Invention 

[0008] Under these circumstances, the inventors focused on studies of quick-disintegrating tablets in the buccal 

IS cavity comprising sustained-release fine particles and researched methods of preventing segregation of sustained- 
release fine particles and filler used in quick-disintegrating tablets in the buccal cavity, which is the source of various 
problems. As a result of repeating a variety of experiments, they successfully completed the present invention upon 
discovering that segregation of sustained-release fine particles and filler can be prevented by preparing a granulation 
product comprising sustained-release fine particles, several of which have aggregated together during this granulation 

20 process, using a granulation process whereby all or part of the surface of individual sustained-release fine particles is 
coated with filler The "granulation" here means to make particles or powder the size and shape of which are virtually 
uniform. As a result of further detailed studies, it was discovered that segregation of sustained-release fine particles 
and filler is prevented when the ratio of ungranulated sustained-release fine particles in the entire composition that is 
eventually obtained is 0 to 15%. It had been thought that usually segregation readily occurs as a result of an increase 

25 in the difference in apparent specific gravity between the fine particles and filler and deterioration of fluidity of the fine 
particles, etc., when several particles aggregate in this way. However, it was a complete surprise that it is possible not 
only to guarantee uniformity of content when making tablets, but to also simultaneously neutralize pressure during 
tableting by avoiding direct contact between the punch face and sustained-release fine particles, or the sustained- 
release fine particles themselves, and realize good reproducibility of controlled dissolution, which is the goal. 

30 [0009] That is, the present invention relates to 

1. a composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity, 
characterized in that it comprises the product of granulation of sustained-release fine particles containing a drug 
and one or two or more fillers selected from the group consisting of sugars or sugar alcohols with a binder for 

35 quick-disintegrating tablets In the buccal cavity, and in that the ratio of ungranulated sustained-release fine particles 

in the entire composition is 0 to 15%, 

2. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 1 , wherein the binder for quick-disintegrating tablets in the buccal cavity is one or two or more 

40 selected from the group consisting of saccharides of high moldability, water-soluble polymer substances, and sac- 

charides with a low melting point, 

3. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 2, wherein the sugar or sugar alcohol is one or two or more selected from the group consisting 

45 of saccharides with low moldability, saccharides with a high melting point, and saccharides with a low melting point, 

4. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 3, wherein the mixture ratio of sustained-release fine particles, filler, and binder for quick- 
disintegrating tablets in the buccal cavity is 1 to 50%, 20 to 98%, and 1 to 30%, respectively, 

50 

5. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 4, wherein the mean particle diameter of the quick-disintegrating fine particles is approximately 
0.1 nm to approximately 350 (im, 

55 6. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 

of above-mentioned 5, wherein the sustained-release fine particles consist of at least crystal cellulose particles, 
drug, and polymer substance. 
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7. the composition comprising sustained-release fine particies for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 6, wherein the drug is tamsuiosin hydrochloride, 

8. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
5 of above-mentioned 7, wherein the sustained-release fine particles are enterosoluble sustained-release fine par- 
ticles, 

9. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 8, wherein the polymer substance is hydroxypropyimethyl cellulose, ethyl cellulose, Eudragit 

10 L30D55, and Eudragit NE30D, 

1 0. the composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity 
of above-mentioned 9, wherein the binderfor quick-disintegrating tablets in the buccal cavity is one or two or more 
selected from the group consisting of maltose, trehalose, sorbitol, and maltitol, 

15 

11 . quick-disintegrating tablets in the buccal cavity consisting of the composition comprising sustained-release 
fine particles of above-mentioned 10, 

12. the quick-disintegrating tablets in the buccal cavity of above-mentioned 1 1 , characterized in that the coefficient 
20 of variation (CV%) of the amount of drug, which is an indicator of unifonnity of content, is 3.5% or less, 

13. a method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity, characterized in that it comprises the product of granulation of sustained-release fine 
particles containing a dmg and one or two or more fillers selected from the group consisting of sugars or sugar 

25 alcohols with a binder for quick-disintegrating tablets in the buccal cavity, and in that the ratio of ungranulated 

sustained-release fine particles in the entire composition is 0 to 15%, 

1 4. the method of manufacturing a composition comprising sustained-release fine particles for quick-dislntegrating 
tablets In the buccal cavity of above-mentioned 13, wherein the binderfor quick-disintegrating tablets in the buccal 

30 cavity is one or two or more selected from the group consisting of saccharides of high moldabliity, water-soluble 

polymer substances, and saccharides with a low melting point, 

1 5. the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of above-mentioned 14, wherein the sugar or sugar alcohol is one or two or more 

35 selected from the group consisting of saccharides with low moldabliity, saccharides with a high melting point, and 

saccharides with a low melting point, 

1 6. the method of manufacturing a composition comprising sustained-release fine particles for quick-dlslntegrating 
tablets In the buccal cavity of above-mentioned 15, wherein the mixture ratio of sustained-release fine particles, 

40 filler, and binder for quick-disintegrating tablets In the buccal cavity is 1 to 50%, 20 to 98%, and 1 to 30%, respec- 

tively, 

1 7. the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of above-mentioned 16, wherein the mean particle diameter of the quick-dlsintegrating 

45 fine particles is approximately 0.1 nm to approximately 350 ^m, 

1 8. the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of above-mentioned 1 7, wherein the sustained-release fine particles consist of at least 
crystal cellulose particles, drug, and polymer substance, 

50 

1 9. the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of above-mentioned 1 8, wherein the drug is tamsuiosin hydrochloride, 

20. the method of manufacturing composition comprising sustained-release fine particles for quick-disintegrating 
55 tablets in the buccal cavity of above-mentioned 1 9, wherein the sustained-release fine particles are enterosoluble 

sustained-release fine particles, 

21 . the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
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tablets in the buccal cavity of above-mentioned 20, wherein the polymer substance is hydroxypropylmethyl cellu- 
lose, ethyl cellulose, Eudragit L30D55, and Eudragit NE30D, 

22. the method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
5 tablets in the buccal cavity of above-mentioned 21 , wherein the binderfor quici<-disintegratlng tablets in the buccal 

cavity Is one or two or more selected from the group consisting of maltose, trehalose, sorbitol, and maltitoi, 

23. a method of manufacturing quici<-disintegrating tablets in the buccal cavity consisting of the composition com- 
prising sustained-release fine particles of above-mentioned 22, and 

24. the method of manufacturing quick-disintegrating tablets in the buccal cavity of above-mentioned 23, charac- 
terized in that the coefficient of variation (CV%) of the amount of drug, which Is an indicator of unlfonnlty of content, 
Is 3.5% or less. 

IS [0010] The "binder for quick-disintegrating tablets in the buccal cavity" of the present invention means of binders 
that are generally used, a binder that is particularly useful in the preparation of quick-disintegrating tablets in the buccal 
cavity, and a variety is selected in relationship with the "filler" of the present invention. The details are described below, 
including its embodiments. 

[0011] The "ungranuiated sustained-release fine particles" in the present invention means sustained-release fine 
20 particles that do not comprise granulation product when sustained-release fine particles are granulated together with 
filler using a binder for quick-disintegrating tablets In the buccal cavity. Moreover, the ratio of "ungranuiated sustained- 
release fine particles" is calculated by the following formulas using the values from determination of particle diameter 
distribution of the sustained-release fine particles and quantitative ratio by particle diameter of the composition com- 
prising sustained-release fine particles by the following methods: 

25 

Ratio of ungranuiated sustained-release fine particles (%) = + L (G|^., - (P, - G,)) 

[001 2] Here, the estimation of Z is [obtained by] calculation from i = 1 and estimating the value up to the point before 
30 (G|^., - (P, - G|)) becomes negative. 

P, : sustained-release fine particle ratio on sieve with smallest opening size within the particle diameter distribution 
■ of the sustained-release fine particles (with the exception of that where it is 0%). 

35 Pg: sustained-release fine particle ratio on sieve with second smallest opening size within particle diameter distri- 

bution of the sustained-release fine particles (with the exception of that where it is 0%). The third, fourth and so 
on are refen-ed to as P3, P4, and so on, and they are as a whole represented as P,. 

Gi : value of quantitative ratio by particle diameter distribution of composition on sieve with the same opening size 

40 asP^. 

Gg: value of quantitative ratio by particle diameter distribution of composition on sieve with same opening size as 
P2; the third, fourth, and so on are referred to as G3, G4, and so on, and they are as a whole represented as G,. 

45 [0013] The "the ratio of ungranuiated sustained-release fine particles in the total composition is brought to 15% or 
less" in the present invention in other words means that the ratio of sustained-release fine particles that are not gran- 
ulated is low, that is, the majority of sustained-release fine particles are contained in each granulation product. Moreover, 
it also means that segregation of sustained-release fine particles and filler is controlled. 

[0014] "Granulation product" in the present invention means a granulation product consisting of sustained-release 
so fine particles, filler, and binder for quick-disintegrating tablets in the buccal cavity, and granulation product that does 
not comprise sustained-release fine particles is defined in particular as "granulation product that does not comprise 
sustained-release fine particles." That is, the specific fomn of the composition of the present invention Is a mixture 
comprising "granulation product," "ungranuiated sustained-release fine particles," and "granulation product that does 
not comprise sustained-release fine particles." 
55 [0015] Moreover, the quick-disintegrating tablets in the buccal cavity in the present invention indicates tablets with 
which disintegration time in the buccal cavity is 0 to 2 minutes, preferably 0 to 1 minute, and can be those disclosed 
In International Early Disclosure Pamphlet WO98/021 85, International Early Disclosure Pamphlet WO95/20380, Kokai 
Patent No. Hei 10-182436, US Patent Application No. 10/142,081 (corresponding International Patent Application No. 
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PCT/JP02/04481), etc. 

[001 6] Moreover, the "promotion of dissolution of sustained-reiease fine particies is inhibited" and "controlied disso- 
lution, which is the goal [of sustained-release fine particles], is realized" in the present invention means that there is 
not a difference between the dissolution rate of the sustained-release fine particles and the dissolution rate of the quick- 

5 disintegrating tablets In the buccal cavity. Specifically, when dissolution tests of sustained-release fine particles and 
quick-disintegrating tablets in the buccal cavity comprising the sustained-release fine particles are performed and drug 
dissolution of the sustained-release fine particles is compared, the difference between the dissolution rate of sustained- 
release fine particles and the dissolution rate of quick-disintegrating tablets in the buccal cavity is 0 to 15% at each 
dissolution time where drug dissolution of sustained-reiease fine particles is approximately 30%, approximately 50%, 

'0 and approximately 80%. If the sustained-release fine particles are enteric sustained-release fine particles, the above- 
mentioned evaluation cannot be performed under conditions of a pH of 1 .2, the difference between the dissolution rate 
of the enteric sustained-reiease fine particles and the dissolution rate of quicl<-disintegrating tablets in the buccal cavity 
two hours after starting the dissolution experiment is 0 to 1 0%. 

[0017] Moreover, "good reproducibility" means that the same results are obtained, for instance, even with quick- 
15 disintegrating tablets in the buccal cavity prepared on a different occasion, when the difference between dissolution 
of quick-disintegrating tablets in the buccal cavity and dissolution of sustained-release fine particles comprising these 

tablets is compared as described above. 

[001 8] Moreover, the "coefficient of variation (CV%) of the amount of drug" in the present invention is an indicator 
of uniformity of content. Tests of unifonnity of content described below are conducted and [the CV%] is calculated by 

20 the following formula: 

CV% = (standard deviation of each content)/(mean content) x 100 

25 [001 9] A "C\J% of 0 to 3.5%" can be regarded as no segregation with few fluctuations in drug content of the tablets 
that have been prepared, and it can be said that "unifonnity of drug content is guaranteed." Moreover, a "CM% exceeding 
3.5%" can be regarded as segregation with large fluctuations in drug content, and it can be said that "uniformity of 
content is poor," Incidentally, a "CV% of 0 to 3.5%" is the appropriate range of the coefficient of variation in the present 
invention, the number that appears to be necessary for quality assurance and indicates that a composition with a 

30 constant drug content is obtained. 

[0020] The composition comprising sustained-releasefine particles of the present invention and manufacturing meth- 
od thereof of the present invention will now be described In detail. 

[0021] There are no particular restrictions to the drug used in the present invention as long as it is an active component 
requiring sustained releasability that is effective in terms of treatment orthat is effective In terms of prevention. Examples 

35 of this drug are hypnotic sedatives, sleep-inducing agents, anti-anxiety drugs, anti-epilepsy drugs, antidepressants, 
anti-Parkinson's drugs, psychoneurotic drugs, central nervous system drugs, local anesthetics, skeletal muscle relax- 
ants, autonomic nerve drugs, antipyretic analgesic anti-inflammatory agents, antispasmodics, anti-vertigo drugs, car- 
diotonics, dmgs forarrhythmla, diuretics, hypotensives, vasoconstrictors, vasodilators, drugs forthe circulatory system, 
drugs for hyperlipidemla, drugs to promote respiration, antitussives, expectorants, antitussive expectorants, bronchodi- 

40 lators, antidiarrheal agents, drugs for controlling intestinal function, drugs for peptic ulcer, stomachics, antacids, laxa- 
tives, cholagogues, gastrointestinal drugs, adrenocortical hormones, hormones, urogenital drugs, vitamins, hemostat- 
ics, drugs for liver disease, drugs used for gout, drugs used for diabetes, antihistamines, antibiotics, antlbacterials, 
drugs used against malignant tumors, chemotherapeutic drugs, multisymptom cold medications, nutrition-enhancing 
health drugs, osteoporosis drugs, etc. Examples of these drugs are anti-inflammatory, antipyretic antispasmodics or 

45 analgesics, such as indomethacin, diclofenac, diclofenac sodium, codeine, ibuprofen, phenylbutazone, oxyfenbuta- 
zone, mepirizole, aspirin, idensamide, acetaminophen, aminopyrine, phenacetin, butyl scopolamine bromide, mor- 
phine, etomldoline, pentazocine, fenoprofen calcium, naproxen, celecoxib, vardecoxib, tramadole, etc., anti-rheumatic 
drugs, such as etodolac, etc., anti-tuberculosis drugs, such as isoniazide, ethambutol chloride, etc., drugs for the 
circulatory system, such as isosorbid nitrate, nitroglycerin, nifedipine, bardnidipine hydrochloride, nicardipine hydro- 

50 chloride, dlpyridamlle, amrinone, indenolol hydrochloride, hydralazine hydrochloride, methyl dopa, furosemide, 
spironolactone, guanetidine nitrate, resperine, amosulalol hydrochloride, lisinoopril, methoprolol, pilocarbpine, tasosa- 
rtan, etc., psychoneurotic drugs, such as chlorpromazine hydrochloride, amitriptyline hydrochloride, nemonapride, ha- 
loperidole, moperone hydrochloride, perphenazine, diazepam, lorazepam, chlordiazepoxide, adinazolam, alprazolam, 
methylphenidate, milnasivran, peroxetin, risperidone, sodium valproate, etc., antiemetics, such as methoclopramide, 

55 ramosetron hydrochloride, granisetron hydrochloride, ondansetron hydrochloride, azasetron hydrochloride, etc., anti- 
histamines, such as chlorpheniramine maleate, diphenhydramine hydrochloride, etc., vitamins, such as thiamine ni- 
trate, tocopherol hydrochloride, sicotiamine, pyridoxal phosphate, cobamamide, ascorbic acid, nicotinamide, etc., an- 
tlgout drugs, such as allopurinol, colchicine, probenamide, etc., anti-Parkinson's drugs, such as levo dopa, selegiline. 
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etc, hypnotic sedatives, such as amobarbital, bromwarelyl urea, midazolam, chlorai hydrate, etc., anti-maiignant tumor 
drugs, such as fluorouracli, carmofur, aclarubicin hydrochioride, cyciophosphamide, thiotepa, etc., anti-allergy drugs, 
such as pseudoephedrine, terfenadine, etc., antidepressants, such as phenyl propanolamine, ephedrins, etc., drugs 
used to treat diabetes, such acethexamide, insulin, torbutamide, desmopressine, gllbizide, etc., diuretics, such as 

5 hydrochlorthiazide, polythiazlde, triaterene, etc., bronchodilators, such as aminophyllln, formoterol f umarate, theophyl- 
line, etc., antitussives, such as codeine phosphate, noscapine, dimemorphan phosphate, dextromethorphan, etc., an- 
tlarrythmia drugs, such as quinidine nitrate, digitoxin, propafenone hydrochloride, procainamide, etc., surface anes- 
thetics, such as aminoethyl benzoate, lidocaine, dibucalne hydrochloride, etc., antiepiiepsy drugs, such as phenytoin, 
etosuccimlde, primidone, etc., synthetic corticosteroids, such as hydrocortisone, prednisolone, triamcinolone, betam- 

10 ethasone, etc., drugs forthe digestive tract, such as famotidine, ranitidine hydrochioride, dimethisone, sucralfate, sulpir- 
ide, tepronone, praunotol, 5-aminosalicylic acid, sulfasalazine, omeprazole, lannoprazole, etc., drugs for the central 
nervous system, such as indeloxazine, idebenone, thiaprlde hydrochloride, bifermerane hydrochloride,,calcium homo- 
panthothenate, etc., agents for treatment of hyperllpidemla, such as pravastatin sodium, sinvastatin, lovastatin, prev- 
astatin, atorvastatin, etc., antibiotics, such as ampicillin phthallzyl hydrochloride, cefotetan, josamycin, etc., BPH ther- 

15 apeutic agents, such as tamsulosin hydrochloride, doxazocin mesilate, terazosine hydrochloride, etc., anti-asthma 
drugs, such as pranrucast, zafirlukast, albuterol, ambrozole, budesonide, leverbuterol, etc., prostaglandin I derivative 
agents for improving peripheral circulation, such as velaprost sodium, etc., antithrombotics, hypotensives, agents for 
treatment of heart failure, agents for treatment of various complications of diabetes, agents for treatment of peptic 
ulcer, agents for treatment of skin ulcers, agents for treatment of hyperlipideinia [Tr's note: previously mentioned], 

20 antiasthma agents [Tr's note: previously mentioned], etc. The drug can be used In free fonri or as any salt that is 
pharmaceutically acceptable. 

IVIoreover, the present Invention can comprise drugs that do not require sustained-releasability. Furthermore, one or a 
combination of two or more drugs can be used. There are no special restrictions to the amount of this drug as long as 
It Is the amount that is usually effective for treatment, but it is preferably 50 w/w% or less, preferably 20 w/w% or less, 
25 in terms of tablet weight. For instance, when it exceeds 50 w/w7o in tenns of tablet weight, the ratio of fine particles to 
filler Is high and granulation by the filler will be insufficient. 

[0022] These drugs are sustained-release treated and contained in the sustained-release fine particles as fine par- 
ticles with which release of the drug is controlled by the conventional methods described below, There are no special 
restrictions to the particle diameter of the sustained-release fine particles as long as it is within a range with which 

30 there is not a gritty feeling in the buccal cavity. Usually approximately 0.1 p.m to approximately 350 jim is preferred, 
approximately 5 [xm to approximately 250 ]vm is more preferred, and approximately 50 jim to approximately 250 jim 
is further preferred as the mean particle diameter. If It Is smaller than 0.1 ^.m, It will be difficult to provide sustained 
releasability with the current pharmaceutical technology, while if it is larger than 350 jxm, it will have a very awkward 
feeling, such as a gritty feeling, in the buccal cavity. 

35 [0023] Moreover, the sustained-release fine particles of the present Invention can be prepared by conventional meth- 
ods. For instance, sustained-release fine particles can be made by the agitation granulation method ortumblingfluldized 
granulation method after adding polymer solution to drug and microcrystalline cellulose, as disclosed in Japanese 
Patent No. Hei 7-72129 (corresponding US Patent Application No. 4,772,475) and International Early Disclosure Pam- 
phlet WOOO/24379, or sustained-release fine particles can be made by layering and coating drug over commercial 

40 microcrystalline cellulose particles {avicel particles, Asahi Kasei, brand name Celphere 102, etc.) as the core by con- 
ventional coating methods, such as fluidized bed coating, tumbling fluldlzed coating, etc., and then further coating with 
polymer substance to fonn a controlled-release film (Avicel Jiho, No. 40, P. 1 6-33, Asahi Kasei Corp.). Moreover, it Is 
also possible to use a conventional crystalline filler of approximately 1 n,m ~ approximately 150 jim, specifically crys- 
talline lactose, granular sugar, table salt, corn starch, silicon dioxide (silica gel), etc., taking Into consideration the size 

45 of the sustained-release fine particles (approximately 0.1 to approximately 350 urn). Pre-coating with water-soluble 
polymer substance, water-insoluble polymer substance, etc., can also be used in order to round the edges of the filler, 
which becomes the core, in this case. In addition, it is also possible to make sustained-release fine particles by spray 
drying a solution or suspension of drug and polymer substance using appropriate equipment, such as a spray dryer, 
etc. Examples of solvents used to prepare these sustained-release fine particles are water, organic solvent, etc. Ex- 

50 amples of organic solvents are alcohols, specifically, methanol, ethanol, propanol, isopropanol, etc., halogenated al- 
kanes, specifically dichloromethane, chloroform, chloroethane, trichloroethane, carbon tetrachloride, etc., ketones, 
specifically acetone, methyl ethyl ketone, etc., nitriles, specifically acetonitrile, etc., and hydrocarbons, specifically n- 
hexane, cyclohexane, etc. One or a mixture at an appropriate ratio of two or more of these organic solvents can be 
used, and they can also be used as a mixture with water at an appropriate percentage. 

55 [0024] The polymer substance used to prepare the sustained-release fine particles can be selected as needed in 
accordance with the purpose of use. Examples are water-insoluble polymers, gastrosoluble polymers, enterosoluble 
polymers, wax-like substances , etc. Examples of water-insoluble polymers are water-insoluble cellulose ether, such 
as ethyl cellulose, Aquacoat (brand name, Asahi Kasei), etc., water-insoluble acrylic acid copolymers, such as ethyl 
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actylate-methyl methacrylate-trimethyl ammonium chloride ethyl methacrylate copolymer (for instance, brand name 
of Eudragit RS, Rohm), methyl methacrylate-ethyl acrylate copolymer dispersion (for instance, brand name: Eudragit 
NE30D, Rohm), etc., and the like. Examples of gastrosoluble polymers are gastrosoluble polyvinyl derivatives, such 
as polyvinyl acetal diethyl aminoacetate, etc., gastrosoluble acrylic acid copolymers such as methyl methacrylate-butyl 

5 methacryiate-dimethylaminoethy! methacrylate copolymer (for instance, brand name Eudragit E, Rohm), etc., and the 
like. Examples of enterosoluble polymers are enterosoluble cellulose derivatives, such as hydroxypropylmethyl cellu- 
lose acetate succinate, hydroxypropyl methyl cellulose phthalate, hydroxymethyl ethyl cellulose phthalate, carboxyme- 
thyl ethyl cellulose, etc., enterosoluble acrylic acid copolymers, such as methacrylio acid-methyl methacrylate copol- 
ymer (for instance, brand name: Eudragit L1 00, Eudragit S, both by Rohm), methacrylic acid-ethyl acrylate copolymer 

10 (for instance, brand name of Eudragit L1 00-55, Eudragit L30D55, Rohm), etc., and the like. Examples of wax-like 
substances are solid oils and fats, such as hydrogenated castor oil, hydrogenated coconut oil, tallow, etc., higher fatty 
acids, such as stearic acid, lauric acid, myristic acid, palmitic acid, etc., and higher alcohols, such as cetyl alcohol, 
stearyl alcohol, etc. Of these, methacrylic acid-ethyl acrylate copolymer is preferred for providing enterosolubility and 
pH-independent water-insoluble polymer, particularly ethyl cellulose, is preferred for providing sustained release where- 

15 by a drug is released gradually. One or an appropriate combination of two or more of these polymer substances can 
be used for the goal of controlled dissolution. 

[0025] Furthemnore, plasticizer can also be added as needed. Examples of this plasticizer are triacetin, triethyl citrate, 
dibutyl sebacate, acetylated monoglyceride, ethyl acrylate-methyl methacrylate copolymer dispersion (for instance 
brand name: Eudragit NE30D, Rohm), etc., and triacetin and ethyl acrylate-methyl methacrylate copolymer dispersion 

20 are preferred. 

[0026] Moreover, water-soluble polymers, saccharides, salts, etc., can be mixed with the above-mentioned polymer 
substances, such as water-insoluble polymers, gastrosoluble polymers, enterosoluble polymers, etc., or wax-like sub- 
stances, etc. Examples of these substances are hydroxypropylcellulose, hydroxypropyl methyl cellulose, polyvinyl pyr- 

rolidone, polyvinyl alcohol, etc., as water-soluble polymer substances. Examples of saccharides are maltose, maltitol, 
25 etc., and examples of salts are sodium chloride, etc. The amount of polymer and saccharide used here can be adjusted 
as needed in order to control the dissolution speed of the drug. Moreover, one or a combination of two or more of these 
polymers and saccharides can be used. Incidentally, the water-soluble polymer substances, saccharides, and salts 
used here are added in order to easily control dissolution of drug from the sustained-release fine particles, and they 
should be differentiated from those that are used in preparation of the composition of the present invention. 
30 [0027] There are no special restrictions to the "filler" used in the present invention as long as It is a phannaceutically 
acceptable sugar or sugar alcohol. Examples of sugar or sugar alcohol are saccharides of low moldability disclosed 
in Intemational Early Disclosure Pamphlet WO95/20380. Specific examples are xylitol, erythritol, glucose, mannitol, 
sucrose, and lactose. Of these, mannitol, lactose, and erythritol are preferred. In addition, one or a combination of two 
or more of these saccharides can be used. The "saccharide of low moldability" here means one that, for instance, 
35 shows a tablet hardness of less than 2 kp when 150 mg saccharide are tableted under a tableting pressure of 10 to 
50 kg/cm2 using a punch with a diameter of 8 mm (refer to WO95/20380 (corresponding US Patent No. 5,576,014, 
Japanese Patent No. 3122141). Moreover, sugars with a high melting point and sugars with a low melting point in US 
Patent Application No. 1 0/142,081 (corresponding International Patent Application No. PCT/JP02/04481) can also be 
selected. 

40 [0028] There are no special restrictions to the saccharide with a low melting point used in the present invention as 
long as it is pharmaceutically acceptable and it is a saccharide with a low melting point listed in US Patent Application 
10/142,081 (corresponding International Patent Application No. PCT/JP02/04481) and it has a relatively lower melting 
point than the drugs and saccharides with a high melting point used in the present invention, but a saccharide with a 
melting point of approximately 80 to approximately 1 80°C is preferred and a saccharide [with a melting point] of ap- 

45 proximately 90 to 150°C is further preferred. Examples of this saccharide are glucose (monohydrate, melting point of 
SS'C), xylitol (melting point of 93°C), trehalose (dihydrate, melting point of 97°C), sorbitol (hydrate, melting point of a 
little less than 100°C), maltose (melting point of 102°C), sortDltoi (melting point of 110°C), erythritol (melting point of 
122°C), glucose (melting point of MS-C), maltitol (melting point of 150°C), mannitol (melting point of 1 66°C), sucrose 
(melting point of approximately 170°C), etc. One or two or more saccharides selected from the group consisting of 

50 these can be used. Of these saccharides, one or two or more saccharides selected from glucose, xylitol, trehalose, 
sorbitol, maltose, erythritol, maltitol, and their hydrates are preferred. Trehalose, maltose, erythritol, or maltitol, partic- 
ularly trehalose and/or erythritol, are ideal because these saccharides themselves are only slightly moisture-absorbing 
and therefore are easy to handle. One or a combination of two ore more of these saccharides can be used. These 
saccharides also can be used as a hydrate. When the hydrate and anhydride of the saccharide have different melting 

55 points, the heating temperature should be set accordingly as needed. 

[0029] The "saccharide with a high melting point" used in the present invention is a saccharide with a high melting 
point listed in US Patent Application No. 10/142,081 (corresponding Patent Application No. PCT/JP02/04481). It is a 
saccharide whose melting point temperature difference from the saccharide with a low melting point used in the present 
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invention is 10°C or higher, further preferably, a saccharide with a melting point temperature difference of 20°C or 
higher. Taking into consideration the difference between the temperature at which the heating device is set and the 
temperature of the tablet, which is the object to be heated, it is preferred that saccharides with a greater difference 
between their melting points be selected. Specifically, xylitol (melting point of QS-C), trehalose (dihydrate, melting point 

5 of 97°C), sorbitol (hydrate, melting point of a little less than 100°C), maltose (melting point of 102°C), sorbitol (melting 
point of 110-0), erythritol (melting point of 122°C), glucose (melting point of 146°C), maltltol (melting point of 150°C), 
mannitol (melting point of 166°C), sucrose (melting point of approximately 170°C), lactose (melting point of 202°C), 
etc, are given. One or two or more saccharides selected from the group consisting of these can be used. Illustration 
of saccharides with a high melting point virtually duplicates the saccharides with a low melting point, but because a "a 

10 saccharide with a high melting point" is selected in terms of a relative relationship with the saccharide with a low melting 
point, the same saccharides are not selected. The "saccharides with a high melting point" and "saccharides with a low 
melting point" of the present Invention are selected as needed taking into consideration the chemical properties of the 
drug that will be used, that is, stability of the drug with respect to temperature. When the relationship between the 
"saccharide with a high melting point" and the "saccharide with a low melting polnf Is described in specific terms, 

15 xylitol, trehalose, sorbitol, erythritol, glucose, maltltol, mannitol, sucrose, lactose, and their hydrates can be used as 
the "saccharide with a high melting point" when glucose (monohydrate, melting point of 83°0) Is used as the "saccharide 
with a low melting point" that is used in the present invention. Moreover, sorbitol, erythritol, glucose, maltltol, mannitol, 
sucrose, lactose, and their hydrates can be used as the "saccharide with a high melting point" when xylitol (melting 
point of 93°C) or trehalose (dihydrate, 97°C) is used as the "saccharide with a low melting point" that Is used In the 

20 present invention. Glucose, maltltol, mannitol, sucrose or lactose can be used as "the saccharide with a high melting 
point" when erythritol (melting point of 122°C) Is used as the "saccharide with a low melting point" that is used in the 
present invention. Furthemiore, mannitol, sucrose or lactose can be used as the "saccharide with a high melting point" 
when maltltol (melting point of fSCC) is used as the "saccharide with a low boiling point" in the present invention, in 
addition , lactose can be used as the "saccharide with a high melting point" when sucrose (melting point of approximately 

25 1 70°C) is used as the "saccharide with a low melting point" in the present invention. The "saccharide with a high melting 
point" is selected as described, as necessary in accordance with the type of saccharide used in the present Invention, 
When selecting the saccharides so that there is a greater difference between their melting points, the "saccharide with 
a high melting point" is preferably one or two or more saccharides selected from the group consisting of glucose, 
maltltol, mannitol, sucrose and lactose, and further preferably mannitol, sucrose, and lactose. These are used in the 

30 appropriate amounts of one or a mixture of two or more as needed. 

[0030] The saccharides of high moldabliity listed in International Early Disclosure Pamphlet WO95/20380, the sac- 
charides with a low melting point listed in US Patent Application No. 10/142,081 (corresponding Intemational Patent 
Application PCT/JP02/04481 ), or water-soluble polymer substances are selected as the "binderfor quick-disintegrating 
tablets in the buccal cavity" used in the present invention. For instance, maltose (preferably malt syrup powder (maltose 

35 content of 83% or higher)), trehalose, sorbitol, or maltltol are given as saccharides of high moldabliity, and maltose 
and trehalose are preferred. The "saccharide of high moidabiilty" here means one that shows a tablet hardness of 2 
kp or more when 150 mg saccharide are tableted under a tableting pressure of 1 0 to 50 kg/cm^ using a punch with a 
diameter of 8 mm (refer to WO 95/20380 (corresponding US Patent US 5,576,014, Japanese Patent No. 3122141). 
The above-mentioned saccharides with a low melting point are given as saccharides with a low melting point. Moreover, 

40 hydroxypropyl cellulose, hydroxypropylmethyl cellulose, polyvinyl pyrrolidone, copolyvidone, polyvinyl alcohol, etc., 
are given as water-soluble polymer substances. One or a combination of two or more "binder for quick-disintegrating 
tablets In the buccal cavity" can be used. Hydroxypropyl cellulose, hydroxypropylmethyl cellulose, or copolyvidone with 
low hygroscopicity are preferred taking into consideration the environment during storage as a starting material and a 
pharmaceutical preparation, and copolyvidone is ideal. 

45 [0031] In addition, the "binder for quick-disintegrating tablets in the buccal cavity" of the present invention can be 
one or two or more selected from the group consisting of "saccharides of high moidabiilty," "saccharides with a low 
melting point," and "water-soluble polymer substances." 

I. "Filler": saccharide of low moldabliity "binderfor quick-disintegrating tablets in the buccal cavity": saccharide of 
50 high moldabliity, or water-soluble polymer substance, 

II. "Filler": saccharide with a high melting point, "binderfor quick-disintegrating tablets in the buccal cavity": sac- 
charide with a low melting point, 

55 III. "Filler": saccharide with a high melting point, "binder for quick-disintegrating tablets in the buccal cavity": sac- 

charide with a low melting point, and water-soluble polymer substance, and 

IV. "Filler": saccharide with a high melting point and saccharide with a low melting point, "binder for quick-disinte- 
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grating tablets in the buccai cavity": water-soiubie poiymer substance or saccharide of high moldabiiity 

are given as specific embodiments of the present invention relating to selection of the above-mentioned "filler" and 
"binder for quick-disintegrating tablets in the buccal cavity." As a specific illustration of IV, it is preferred that erythritol 

5 is selected as the "saccharide with a low melting point," lactose and/or mannitol are selected as the "saccharide with 
a high melting point," and maltitol is further selected as the binder for quick-disintegrating tablets in the buccal cavity 
("saccharide of high moldabiiity"), or that erythritol is selected as the "saccharide with a low melting point," lactose and/ 
or mannitol are selected as the "saccharide with a high melting point," and copolyvldone is further selected as the 
binder for quick-disintegrating tablets in the buccal cavity ("water-soluble polymer"). 

10 [0032] The amount of "filler" used in the present invention is adjusted as needed in accordance with the dose of the 
drug and/or the size of the tablets. This amount added is adjusted as needed by increasing the amount of "filler" used 
in the present Invention when the dose of drug Is small and by reducing the amount of "filler" used In the present 
invention when the dose of drug Is large, etc., to obtain tablets of the desired size. It is usually preferably 20 to 1 ,000 
mg, further preferably 50 to 500 mg, even more preferably 1 00 to 400 mg, per tablet. There is a chance that thorough 

IS granulation cannot be realized if the amount of filler added Is less than 20 mg. Moreover, the amount of filler to the 
amount of saliva in the buccal cavity will be too great when [the amount of filler added] is more than 1 ,000 mg, and a 
strange feeling will be produced when it is in the mouth. 

[0033] The amount of "binder for quick-disintegrating tablets in the buccal cavity" that is used In the present invention 
is usually preferably 0.5 to 50 w/w%, further preferably 1 to 30 w/w%, even more preferably 1 to 20 w/w%, per weight 

20 of "filler" used in the present invention. If it is less than 0.5 w/w% per the weight of "filler," there is a chance that function 
as a binder will not be realized In full. Moreover, if there Is more than 50 w/w% per the weight of "filler," there is a 
possibility that many problems, including delayed disintegration, etc., will occur and good properties will not be obtained 
when used as a quick-disintegrating tablet in the buccal cavity. Although the mixture ratio of "sustained-release fine 
particles," "filler," and "binder for quick-disintegrating tablets in the buccal cavity" should not be definitively set forth by 

25 their percentages, when an illustration is given, their respective mixture ratio is preferably 1 to 50%, 20 to 98%, and 1 
to 30%, more preferably 1 to 20%, 60 to 98%, and 1 to 20%. 

[0034] In addition to the "filler" and "binder for quick-disintegrating tablets in the buccal cavity that are used in the 
present invention, it is possible to add a variety of additives that are phannaceutically acceptable and are used as 
additives. These additives can be mixed with the filler when the sustained-release fine particles are granulated, orthey 

30 can be used as a mixture with the composition of the present invention when tablets are made. Examples of these 
additives are disintegrants, sour flavorings, foaming agents, artificial sweeteners, fragrances, lubricants, coloring 
agents, stabilizers, etc. One or a combination of two or more of these additives can be used. Moreover, there are no 
particular restrictions to the amount added as long as it is the amount nomnally phannaceutically used by persons in 
the field and it is within a range with which the results of the present invention are not compromised. 

35 [0035] Examples of disintegrants are starches, such as corn starch, etc., carmellose calcium, partially alpha-con- 
verted starch, crospovidon, lower-substituted hydroxypropyl cellulose, etc. Examples of sour flavoring are citric acid, 
tartaric acid, malic acid, etc. Examples of foaming agents are sodium bicarbonate, etc. Examples of artificial sweeteners 
are saccharine sodium, glycyrrhizinate dipotassium, aspartame, stevia, sormatin, etc. Examples of fragrances are 
lemon, lemon-lime, orange, menthol, etc. Examples of lubricants are magnesium stearate, calcium stearate, sucrose 

40 fatty acid ester, polyethylene glycol, talc, stearic acid, etc. Examples of coloration agents are food coloring, such as 
yellow food dye No. 5, red food dye No. 2, blue food dye No. 2, etc.; food lal<e coloring; Iron oxide red, etc. Stabilizers 
are selected by drug after perfonning various tests. One or a combination of two or more of these additives can be 
added in an appropriate amount as needed. 

[0036] The processes of the method of manufacturing the composition comprising sustained-release fine particles 
45 of the present invention, particularly the manufacturing conditions, etc., will now be described in detail: 

[0037] The method of manufacturing the composition comprising sustained-release fine particles for quick-disinte- 
grating tablets in the buccal cavity of the present invention will now be described using (a) the process of manufacturing 
sustained-release fine particles comprising the amount of drug that is effective in temis of treatment or prevention and 
with which the speed of dissolution of this drug is controlled and (b) the process whereby "sustained-release fine 
50 particles" and "filler" are granulated with "binder for quick-disintegrating tablets in the buccal cavity." 

Process (a): Process of manufacture of sustained-release fine particles 

[0038] The sustained-release fine particles are made by conventional methods, as previously mentioned. There are 
55 no particular restrictions to this method and it can be selected as needed as long as it is one with which the goal of 
controlled dissolution is obtained. For instance, drug is layered and coated on commercial crystalline cellulose particles, 
crystalline lactose, granular sugar, salt, silicon dioxide, etc., using a binder such as hydroxypropyl cellulose, etc., and 
then a polymer substance, such as water-insoluble polymer substance, gastrosoluble polymer substance, enterosol- 



10 



EP1 413 294A1 



ubie polymer substance, wax-like substance, etc. , is further coated on this to mal<e sustained-release fine particles. It 
is also possible to layer and coat a polymer substance, such as water-insoluble polymer substance, gastrosoluble 
polymer substance, enterosoluble polymer substance, wax-like substance, etc., together with drug on commercial 
crystalline cellulose particles, crystalline lactose, granular sugar, salt, silicon dioxide, etc. to make sustained-release 

5 fine particles. Sustained-release fine particles are also made by the agitation granulation method or tumbling fluidized 
granulation method after adding a solution of polymer substance to drug and microcrystalline cellulose. The above- 
mentioned coating can be further performed on these sustained-release fine particles, and they can be given entero- 
soluble function by coating with enterosoluble polymer base as necessary. A fluidized bed granulator, etc., for instance, 
is selected for coating. Temperature, and further, the spraying liquid volume, spraying air volume, etc., are set so that 

10 the product temperature is approximately 40°C to approximately 60°C in the case of coating using water and at ap- 
proximately 30'C to approximately 60°C when an organic solvent Is used. The concentration of drug, percentage and 
amount of polymer substance, etc., used for the coating can be adjusted as needed in accordance with the desired 
speed of dissolution. 

15 Process (b): Granulation process 

[0039] There are no special restrictions to the granulation method of the present Invention as long as It is one with 
which the sustained-release fine particles have been granulated with "filler" and "binder for quick-disintegrating tablets 
in the buccal cavity". For example, fluidized bed granulation, agitation granulation, tumbling granulation, etc, can be 

20 selected as this granulation method. Of these, the fluidized bed granulation method is preferred in terms of productivity. 
The method whereby a solution of the "binder for quick-disintegrating tablets In the buccal cavity" that is used in the 
present invention dissolved and/or suspended in a phannaoeutlcally acceptable solvent is sprayed onto a mixture of 
sustained-release fine particles and "filler" to make particles and prepare the "composition" can be selected for the 
fluidized bed granulation method. The sustained-release fine particles should be covered with "filler" at this time. The 

25 manufacture conditions are preferably, for Instance, a product temperature of approximately 25°C to approximately 
40°C and a water content of approximately 0.2 to approximately 5%. IVIoreover, granulation by intemnittent spraying is 
prefen-ed. "Intermittent spraying" means Interrupted spraying and is the method of spraying for granulation whereby, 
for Instance, cycles of spraying for 1 0 seconds following by drying for 30 seconds, etc., are repeated. Moreover, this 
cycle can be set as needed for manufacture. In addition, the spray time-dry time can be selected appropriately. It is 

30 also possible to granulate after adding the above-mentioned additives as needed. 

[0040] The "filler" can be a commercial product used as is. When mean particle diameter of the "filler" is larger than 
the mean particle diameter of the sustained-release fine particles, It is prefen-ed that the "filler" be pulverized using an 
appropriate pulverizing device, such as hammer mill, sample mill, pin mill, etc., In order to facilitate granulation with 
the sustained-release particles. It is preferred that the "binder for quick-disintegrating tablets in the buccal cavity" be 

35 dissolved in water to obtain a solution when It Is a saccharide of high moldabllity. This liquid concentration should be, 
for instance, 10 to 40 w/w%, more preferably 20 to 30 w/w%, in order to maximize binding strength of the binder for 
quick-disintegrating tablets in the buccal cavity. If liquid concentration is lower than 1 0 w/vi^%, the liquid volume will be 
too great and the procedure will take more time, while if the liquid concentration Is higher than 40 w/w%, the procedure 
will be completed in a shorter amount of time and it will therefore be difficult to maintain the spraying time-drying time 

40 cycle. 

[0041] Moreover, the composition comprising sustained-release fine particles of the present invention can be used 
In the quick-disintegrating tablets In the buccal cavity, and this method comprises (c): the process of making tablets 
by tabletlng the composition obtained In process (b) and (d): the process of humidifying and drying the tablets obtained 
In process (c) as necessary. Furthermore, when the above-mentioned saccharide with a high melting point and sac- 
15 charlde with a low melting point have been selected for the composition, it is possible to select the method consisting 
of process (d'): the process of heating the tablets obtained by process (o), and (e): the process of cooling after process 
(d'). Process (d) can also be perfonned after processes (d") and (e). 

Process (c): Tabletlng process 

[0042] "Tabletlng" is performed by conventional methods. There are no particular restrictions as long as it is a method 
by which the shape of a tablet is obtained under at least the minimum pressure necessary to retain the shape of a 
tablet. This "tabletlng" can be perfonned using, for instance, an ordinary tabletlng machine, such as a single tableting 
machine or a rotary tableting machine, etc., after adding the necessary additives, beginning with lubricant such as 
55 magnesium stearate, etc., to the above-mentioned "composition." Moreover, the above-mentioned "composition" can 
also be made into tablets using an external-lubricating tableting machine. Tableting pressure of usually approximately 
25 to approximately SOO kg/punch is preferred, approximately 50 to approximately 500 kg/punch is further preferred, 
approximately 50 to approximately 300 kg/punch is most preferred. 
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Process (d): Humidifying and drying process 

[0043] Wlien tlie saccharide tliat is tfie "binder for quick-disintegrating tabiets in the buccal cavity" used in the gran- 
ulation process is amorphous and there is a reduction in strength of the tablet obtained by the tableting process due 
5 to absorption of moisture, that is, when the "binder for quick-disintegrating tablets in the buccal cavity" used in the 
present invention is a saccharide of high moldability and maltose, sorbitol, or trehalose is used, it is preferred that the 

following process of humidifying and drying be used: 

[0044] "Humidifying" Is performed in combination with the drying process, which is the process that follows the hu- 
midifying process. There are no special restrictions to the method as long as it is one with which the saccharide of the 

10 "binder for quick-disintegrating tablets of the buccal cavity" used in the present invention crystallizes from amorphous 
substance. The conditions of this "humidifying" are determined from the apparent critical relative humidity of the mixture 
comprising sustained-release fine particle containing drug, "binder for quick-disintegrating tablets In the buccal cavity" 
used in the present invention, and "filler." Humidifying is usually perfomied to at least the critical relative humidity of 
this mixture. For instance, approximately 30 to approximately 100 RH% is preferred and approximately 50 to approx- 

15 imately 90 RH% is further preferred as the humidity. Approximately 1 5 to approximately 50''C is prefen-ed and approx- 
imately 20 to approximately 40°C is further preferred as the temperature at this time. One to 48 hours is preferred and 
12 to 24 hours is further preferred as the humidifying time. 

[0045] There are no particular restrictions to the "drying" as long as it is a method by which the moisture that has 
been absorbed by humidifying is eliminated. Usually approximately 10 to approximately 100°C is preferred, approxi- 
20 mately 20 to approximately 60°C is further prefen-ed, and approximately 25 to approximately 40°C is most preferred 
as the "drying" conditions. Thirty minutes to 1 0 hours Is preferred and 1 to 4 hours is further preferred as the drying time. 

Process (d'): Heating process 

25 [0046] The "heating" in the present Invention is performed by conventional methods, and there are no special re- 
strictions as long as it is a method whereby the molded article obtained by process (c) can be brought to a temperature 
that is at least the melting point of the above-mentioned "saccharide with a low melting point." Said "heating" process 
can be performed, for instance, using a ventilation oven. Temperature conditions are selected as needed depending 
on the type of "saccharide with a low melting point", and there are no particular restrictions as long as it is the melting 

30 point of the "saccharide with a low melting poinf used in the present invention or higher and the melting point of the 
"saccharide with a high melting point" or lower. When the "saccharide with a low melting point" used in the present 
invention is used, it is approximately 80 to approximately 1 SO'C, preferably approximately 90 to approximately 1 SO-C. 
Time conditions are selected as needed depending on the type of saccharide that is used, the desired tablet strength, 
disintegration performance in the buccal cavity, etc., but it is usually 0.5 to 120 minutes, preferably 1 to 60 minutes, 

35 further preferably 2 to 30 minutes. 

Process (e): Cooling process 

[0047] The "cooling" in the present invention is perfomned by conventional methods, and there are no particular 
40 restrictions as long as it is a method whereby the saccharide with a low melting point that is used in the present invention 
is solidified after melting. Said "cooling" can be performed by, for instance, being set aside at room temperature or 
being stored in a low-temperature atmosphere, such as a refrigerator, etc. 

[0048] Next, an example of the method of manufacturing the composition comprising sustained-release fine particles 
for quick-disintegrating tablets in the buccal cavity of the present invention is given below: First, drug is layered and 

45 coated on commercial crystalline cellulose particles (for instance, Celphere 1 02) using an appropriate binder (for in- 
stance, hydroxypropylmethyl cellulose) with a fluidized bed granulator, etc. Sustained-release fine particles are ob- 
tained by further coating a mixture of water-insoluble polymer substance (for instance, ethyl cellulose) and water- 
soluble polymer (for instance, hydroxypropyl methyl cellulose) as needed using a fluidized bed granulator, etc., in order 
to obtain the desired dissolution. Then these fine particles and sugar (for instance, mannitol) are intermittently granu- 

50 lated (for instance, cycle of spraying for 1 0 seconds and then drying for 30 seconds) with the binder for quick-disinte- 
grating tablets in the buccal cavity (for instance, maltose) using afluidized bed granulator, etc., to obtain the composition 
comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of the present invention. 
[0049] Quick-disintegrating tablets in the buccal cavity comprising sustained-release fine particles can be prepared 
by adding additives as necessary, for example, an appropriate lubricant such as magnesium stearate, etc., to the 

55 composition comprising sustained-release fine particles used for quick-disintegrating tablets in the buccal cavity of the 
present invention and making tablets using a tableting machine. 
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Brief Description of the Drawings 
[0050] 

5 Figure 1 is the results of dissolution experiments with Japan Pharmacopoeia 1^* Fluid for Disintegration Tests of 

the tablets and sustained-release fine particles of Example 1 . 

Figure 2 is the results of dissolution experiments with Japan Pharmacopoeia 2"^ Fluid for Disintegration Tests of 
the tablets and sustained-release fine particles of Example 1 . 

Figure 3 is the results of dissolution experiments with Japan Pharmacopoeia Fluid for Disintegration Tests of 
10 the tablets and sustained-release fine particles of Comparative Examples 1 and 2. 

Description of the Preferred Embodiments 

[0051 ] The present invention will be further described below with examples, but Interpretation of the present invention 
IS is not limited to these examples. 

Methods of evaluating composition comprising sustained-release fine particles 

[Determination of particle diameter distribution of release-release fine particles and composition comprising sustained- 
20 release fine particles] 

[0052] Particle diameter was detemilned with a sieve-type particle diameter distribution gauge (Seishin Enterprise 
Co., Ltd. Robot Sifter) using sieves with openings of 30, 42. 60, 80, 100, 150, 200, and 250 mesh. 

25 [Determination of quantitative ratio by particle diameter of composition comprising sustained-release fine particles] 

[0053] Composition remaining on sieves with each of the above-mentioned opening sizes is recovered and the quan- 
titative amount of each fraction is determined. Assuming that the total quantitative amount is 1 00%, the ratio accounted 
for by the quantitative amount on each sieve is calculated and serves as the quantitative ratio by particle diameter. 
30 IVIoreover, the quantitative distribution by particle diameter was obtained by arranging the quantitative ratio by particle 
diameter in the order of the opening size of each sieve. Incidentally, any method can be used to detemiine the quan- 
titative amount as long as the drug that is contained is thoroughly recovered from the composition, and determination 
Is performed by the detemnlnation method suitable for each drug. 

35 [Ratio of ungranulated sustained-release fine particles] 

[0054] The particle diameter distribution of sustained-release fine particles and the quantitative distribution by particle 
diameter of the composition comprising sustained-release fine particles is detemriined and calculated by the following 
formula: 

40 

Ratio of ungranulated sustained release fine particles (%) = + Z (G|+i - (P, - G,)) 

[0055] Here, the estimation of E is obtained by calculation from i = 1 and estimating the value up to the point before 

45 (G|+i - (P, - Gj)) becomes negative. 

Pi : sustained-release fine particle ratio on sieve with smallest opening size within the particle diameter distribution 
of the sustained-release fine particles (with the exception of that where it is 0%). That is, it is 15.0% on 150 mesh 
in the following examples. 

Pg: sustained-release fine particle ratio on sieve with second smallest opening size within particle diameter distri- 
bution of sustained-release fine particles (with the exception of that where It is 0%). That is, it is 70.6% on 100 
mesh in the following examples. The third, fourth and so on is referred to as Pg, P4 and they are as a whole 

represented as P|. 

55 

: value of quantitative ratio by particle diameter distribution of composition on sieve with the same opening size 
as Pi. That is, it is 2.5% on 150 mesh in the following examples. 
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Gg: value of quantitative ratio by particle diameter distribution of composition on sieve witli same opening size as 
Pg. Tliat is, it Is 14.3% on 100 mesli in tlie following examples. The third, fourth, and so on are referred to as G3, 
G4, and so on, and they are as a whole represented as G|. 

5 [0056] For instance, If the determination results are as follows: 





Particle diameter distribution of sustained- 
release fine particles 


Quantitative distribution by particle diameter 
of Example 1 composition 


30 Mesh on (%) 


0 


19.0 


42 Mesh on (%) 


0 


22.4 


60 Mesh on (%) 


0 


23.5 


80 Mesh on (%) 


14.4 


18.2 


100 Mesh on(%) 


70.6 


14.3 


150 Mesh on (%) 


15.0 


2.5 


200 Mesh on (%) 


0 


0 


200 Mesh pass (%) 


0 


0 



20 the ratio (%) of ungranulated sustained-release fine particles = G, + - (P, - G^)) 

= G| + (G2-(Pi-Gi)) + (G2-(P2-G2)) + 

= 2.5 + (14.3 - (15 - 2.5)) + (18.2 - (70.6 - 14.3)) + (23.5 - (14.4 - 18.2)) 

25 

= 2.5 + (+1.8) + (-38.1) 

[0057] If the figures in parentheses are negative, it means that the sustained-release fine particles have a particle 
diameter that Is at least 1 rank larger because of granulation. [Therefore,] there is no further estimation perfomried and 

=2.5+(+1.8) 
= 4.3 

Methods for evaluating quicl<-dislntegrating tablets in the buccal cavity 

[0058] [Hardness tests] Determinations were perfomied using a Schleuniger tablet hardness meter (Schleuniger 
Co., Ltd.). The tests were performed with 5 tablets and the mean is shown. Tablet hardness is represented by the force 
needed to crush the tablet (units kp). A larger number indicates a stronger tablet. 

[0059] [Friability] Determinations were perfomied using a friability tester (model PTFR-A, Pharma Test Co.) The 
friability Is found using 6 g tablets. It is represented by the percentage weight loss of a tablet after being turned 100 
times at a turning speed of 25 rpm. A smaller value indicates a stronger tablet surface. 
^5 [0080] [Disintegration In buccal cavity tests] Healthy adult males placed the tablet of the present invention in their 
buccal cavity without any water In the buccal cavity and the time until the tablet was completely disintegrated and 
dissolved by saliva only was detemnined. 

[0061] [Content uniformity tests] The drug content of each of 10 tablets was quantitatively determined and is repre- 
sented as the coefficient of variation (CV%) of the amount of drug from the above-mentioned fonnula. 
[0062] [Dissolution tests] Tests were conducted by Dissolution Test Method No. 2 in accordance with Revised Version 
12 of the Japanese Phannacopoeia. 

Example 1 

[0063] Eighty grams tamsulosin hydrochloride and 80 g hydroxypropyl cellulose (TC5E, Shin-Etsu Chemical Co., 
Ltd.) were dissolved in a mixture of 304 g purified water and 2,736 g methanol. Four-thousand grams Celphere 102 
(brand name, Asahi Kasei, mean particle diameter of approximately 127 jim, particle diameter of approximately 50 to 
approximately 150 urn) were introduced to a fluidized bed granulator (Freund Industries, FLO-5) and coated with this 
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solution by the side spraying method (spraying liquid volume 1 00 g/min, spraying air pressure 4 kg/cm^, product tem- 
perature 40'"C, inlet temperature SO'C) to obtain tamsulosin hydrochloride particles. Separately, 533 g ethyl cellulose 
(Nissin Chemistry Co.) and 187 g hydroxypropylmethyl cellulose (TC5E, brand name, Shin-Etsu Chemical Co., Ltd.) 
were dissolved in a mixture of 698 g purified water and 22,582 g methanol. Four thousand grams tamsulosin hydro- 
5 chloride particles were introduced to a fluidized bed granulator (Freund Industries, FLO-5) and coated with this solution 
by side spraying (spraying liquid volume of 40 g/min, spraying air pressure of 4 kg/cm2, product temperature of 50°C, 
Inlet temperature of 60°C) to obtain sustained-release fine particles. Four-thousand grams of these sustained-release 
fine particles were introduced to a fluidized bed granulator (Freund Industries, FLO-5) and coated with a mixture of 

2.000 g Aquacoat (brand name, Asahi Kasei), 4,000 g Eudragit L30D55 (brand name, Rohm), 667 g Eudragit NE30D 
10 (brand name, Rohm), and 6,667 g purified water (spraying liquid volume of 40 g/min, spraying air pressure of 4 l<g/ 

cm2, product temperature of 40''C, inlet temperature of 60°C) to obtain enteric sustained-release fine particles. 
[0064] Then 368 g of these enteric sustained-release fine particles, 2,560 g mannltol (Towa Kasei Co., Ltd.), and 
640 g lactose (Domomilk) were granulated (spraying liquid volume 200 g/min, spraying air pressure of 1.5 kg/cm^, 
product temperature of 29''C, inlet temperature of 80°C, spraying cycle of 10 seconds spraying to 30 seconds drying) 

15 with an aqueous 40% w/w% solution containing 400 g maltose (Hayashibara Co., Ltd., brand name: Sunmalt S) in a 
fluidized bed granulator (Freund Industries, FLO-5) to obtain the composition of the present invention. 
[0065] After further mixing 32 g calcium stearate with the composition that was obtained, 200 mg tablets containing 
0.2 mg tamsulosin hydrochloride per tablet were made under a tableting pressure of 1 00 kg/punch and an initial hard- 
ness of 1 .0 kp using a rotary tableting machine. Next, these tablets were kept for 1 8 hours while heating and humidifying 

20 at 25°C/75% RH using a thermostatic chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C). Then they were 
dried for 3 hours at 30°C and 40% RH. The tablets that were obtained showed a hardness of 5.9 kp (n = 5), friability 
of 0.8% (100 rounds) and disintegration time In the buccal cavity of 20 seconds (n = 3). Moreover, as a result of 
evaluating uniformity of content, CV% = 2.1%, proving that there Is good unifonnity of content. 

25 Comparative Example 1 

[0066] First, 31 9.3 g mannltol (Towa Kasei Co., Ltd) and 79.7 g lactose (Domomilk) were granulated (spraying liquid 
volume 1 0 g/min, spraying air pressure 1 .5 kg/cm2 product temperature 30°c, inlet temperature 60°C, spraying cycle; 
continuous spraying) with an aqueous 20% w/w solution containing 50 g maltose (Hayashibara Co., Ltd., brand name: 

30 Sunmalt S) in a fluidized bed granulator (Freund Industries, uni-glatt). After mixing 45.2 g of the enteric sustained- 
release fine particles prepared in Example 1 and 5 g calcium stearate with the product that was obtained, 200 mg 
tablets containing 0.2 mg tamsulosin hydrochloride per tablet were made under a tableting pressure of 93 kg/punch 
and an initial hardness of 1 .0 kp using a rotary tableting machine. Next, these tablets were kept for 1 8 hours while 
heating and humidifying at 25°C/75% RH using a thermostatic chamber at constant humidity (Tabaiespec Co., Ltd., 

35 PR-35C). Then they were dried for 3 hours at 30''C and 40% RH. The tablets that were obtained had a hardness of 

4.1 kp (n = 5) and a disintegration time In the buccal cavity of 15 seconds (n = 3). Moreover, the results of evaluating 
uniformity of content were CV% = 5.6%, with the tablets having inferior uniformity of content. 

Comparative Example 2 

40 

[0067] First, 45.2 g enteric sustained-release fine particles prepared In Example 1 , 31 9.3 g mannltol (Towa Kasei 
Co., Ltd.), and 79.7 g lactose (Domomilk) were granulated (spraying liquid volume 1 0 g/min, spraying air pressure 1 .5 
kg/cm2, product temperature 30'C, Inlet temperature 60°C, spraying cycle: continuous spraying) with an aqueous 20% 
w/w solution containing 50 g maltose (Hayashibara Co., Ltd., brand name: Sunmalt S) in a fluidized bed granulator 

45 (Freund Industries, uni-glatt). After mixing 5 g calcium stearate with the product that was obtained, 200 mg tablets 
containing 0.2 mg tamsulosin hydrochloride per tablet were made under a tableting pressure of 96 kg/punch and an 
initial hardness of 1 .0 kp using a rotary tableting machine. Next, these tablets were kept for 1 8 hours while heating 
and humidifying at 25°C/75% RH using a thermostatic chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C). 
Then they were dried for 3 hours at 30°C and 40% RH. The tablets that were obtained had a hardness of 3.7 kp (n = 

50 5) and a disintegration time in the buccal cavity of 15 seconds (n = 3). Moreover, the results of evaluating uniformity 
of content were CV% = 4.0%, with the tablets having inferior uniformity of content. 

Experiment 1 (Quantitative amount by particle diameter distribution) 

55 [0068] The particle diameter distribution of the sustained-releasefine particles obtained In Example 1 and the particle 
diameter distribution as well as quantitative distribution by particle diameter of the composition prepared in Examples 
1 and 2 (Table 1) as well as the product prepared in Comparative Examples 1 and 2 (Table 2) are shown together. 
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Table 1. 
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Particle diameter distribution of sustained-release fine particles and particle diameter distribution as well as 
quantitative distribution by particle diameter of products in Comparative Examples 1 and 2 
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Table 2, (continued) 





Particle diameter distribution of sustained-release fine particles and particle diameter distribution as well as 
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The majority of sustained-release fine particles are within 80 to 1 00 mesh and the results of quantitative ratio by particle 
diameter distribution in Examples 1 and 2 confirm that most of the sustained-release fine particles are coated with filler 
by granulation and distribution of composition comprising sustained-release fine particles shifts In the direction of a 

20 large particle diameter. On the other hand, with respect to distribution of the product In Comparative Example 2. it Is 
confirmed that apparent particle diameter is large, but the quantitative ratio by particle diameter does not necessarily 
coincide with distribution of the product. In particular, the quantitative ratio for 80 to 100 mesh, under which the un- 
granulated sustained-release particles fall, is 20% or higher and It was observed there are many sustained-release 
particles that are not granulated. 

25 [0069] Separately, many sustained-release fine particles that were not granulated were observed in the 80-1 50 mesh 
part of the product of Comparative Example 2 as a result of microscopic observation of composition and product. On 
the other hand, almost no ungranulated sustained-release fine particles were observed with the composition of Example 
1 . Thus, finding that support the above-mentioned data were obtained even by microscopic obsen/atlon. Consequently, 
these results confinn that the sustained-release fine particles were thoroughly granulated by filler In the compositions 

30 of Examples 1 and 2. Moreover, the coefficient of variation when the ratio of ungranulated product was 4.3% (Example 
1 ) and 11 .2% (Example 2) was 2.2 (CV%) and 2.1 (CV%), respectively, while the coefficient of variation when the ratio 
of ungranulated product was 99.2% (Comparative Example 1) and 16.0% (Comparative Example 2) was 5.6 (CV%) 
and 4.0 (CV%), respectively Therefore, if the ratio of ungranulated product is 1 6% or higher, the results indicate that 
the coefficient of variation {CV%), which is an indicator of unifomilty of content, is large and exceeds the allowable 

35 value of 3.5%. 

Experiment 2 (dissolution experiment) 

[0070] Dissolution experiments were performed on the tablets obtained In Example 1 and Comparative Examples 1 
40 and 2 and the results were compared with the dissolution speed of sustained-release fine particles only. The experi- 
mental conditions were 1 00 rpm by the paddle method, and 500 ml each of Japanese Pharmacopoeia Disintegration 
Test Method 1*' fluid (pH 1 .2) and 2"«' fluid (pH 6.8) were used as the experimental fluids, 

[0071] As a result of the experiment, in the Example there was almost no difference (difference in values after two 
hours of 0.7%) between the dissolution rate of the sustained-release fine particles and tablets up to two hours after 

45 starting the dissolution experiment with the test fiuid having a pH of 1 .2, and even with the test fluid having a pH of 
6.8, the difference between the dissolution rate of the sustained-release fine particles and tablet was always less than 
15% at 2.9%, 5.8%, and 5.1% at each dissolution time where the dissolution rate of sustained-release fine particles 
was 30%, 50%, and 80%, respectively, confirming that dissolution when tablets are made Is not promoted (Figures 1 
and 2). On the other hand, acceleration of the dissolution speed when tablets were made was seen when compared 

so to the sustained-release fine particles in the Comparative Examples (Figure 3, difference between values after two 
hours of 15.9% and 12.8%). It was concluded that this was because in contrast to the fact that sustained-release fine 
particles were not confirmed on the tablet surface in Example 1 , sustained-release fine particles were observed on the 
tablet surface in Comparative Examples 1 and 2 and therefore, the sustained-release fine particles had been destroyed 
as a result of contact between the punch surface and sustained-release fine particles. 

55 [0072] Consequently, it was confinned that by means of the present invention, sustained-release fine particles are 
thoroughly granulated by filler and promotion of dissolution at the time tablets are made can be avoided. 
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Example 2 

[0073] First, 2,609 g mannitol (Towa Kasei Co., Ltd.) and 653 g lactose (Domomilk) were pulverized with a pin mill 
pulverizing device (Hosolcawa Micron). This pulverized product and 307 g enteric sustained-release fine particles pre- 
5 pared in Example 1 were granulated (spraying liquid volume 100 g/min, spraying air pressure 1.5 l<g/cm2, product 
temperature 28°C, inlet temperature BCC, spraying cycles 20 seconds spraylng-30 seconds drying) with an aqueous 
20% w/w solution containing 400 g maltose (Hayashibara Co., Ltd., brand name: Sunmalt S) In afluidlzed bed granulator 
(Freund Industries, FLO-5) to obtain the composition of the present invention. After mixing 32 g calcium stearate with 
this composition that was obtained, 120 mg tablets containing 0.1 mg tamsulosin hydrochloride per tablet were made 
10 under a tableting pressure of 1 00 kg/punch and Initial hardness of 1 .0 kp using a rotaty tableting machine. Next, these 
tablets were stored for 18 hours while heating and humidifying at 25°C/70% RH using a thennostatic chamber at 
constant humidity (Tabalespec Co., Ltd., PR-35C). Then they were dried for 3 hours at SCO and 40% RH. The tablets 
that were obtained had a hardness of 5.2 kp (n = 5), friability of 0.6% (100 rounds), and a disintegration time in the 
buccal cavity of 20 seconds (n = 3). l\/Ioreover, the results of evaluating uniformity of content were CV% = 2.2%, cen- 
ts finning that the tablets have good uniformity of content. Furthermore, as a result of perfomiing dissolution tests on the 
sustained-release fine particles and the tablets that were obtained, it was conflmried that the difference In the dissolution 
rate between the sustained-release fine particles and tablet was 4,7% up to two hours after starting the dissolution test 
with the test fluid having a pH of 1 .2, and even with the test fluid having a pH of 6.8, the difference in the dissolution 
rate between the sustained-release fine particles and tablet was always less than 15% at 2.3%, 2.4%, and 1 .4% at 
20 each dissolution time where the dissolution rate of sustained release fine particles was 30%, 50%, and 80%, respec- 
tively, indicating that dissolution at the time of tableting Is not promoted. 

[0074] Tablets were separately made with the same composition and by the same manufacturing method as previ- 
ously described. The tablets that were obtained had a hardness of 5.6 kp (n = 5), friability of 0.6% (1 00 rounds), and 
dissolution time in the buccal cavity of 25 seconds (n = 3). Moreover, the results of evaluating unifonnlty of content 
25 showed CV% = 2.5%. As with the above-mentioned findings, the results of dissolution tests did not reveal and the 
tablet. Thus, by means of thepresent invention, a composition comprising sustained-release fine particles is prepared 
and therefore, uniformity of content is guaranteed as a result of preventing segregation between the sustained-release 
fine particles and filler. In addition, It was confirmed that reproducibility is obtained. 

30 Example 3 

[0075] Three-hundred grams acetaminophen (YoshitomI Fine Chemicals Co., Ltd.) and 60 g hydroxypropylmethyl 
cellulose (TC5E, Shin-Etsu Chemical Co., Ltd.) were dissolved In a mixture of 720 g methanol and 720 g dlchlorometh- 
ane. Three-hundred grams Celphere 102 (brand name, Asahi Kasei, mean particle diameter of approximately 127nm, 

35 particle diameter of approximately 50 to approximately 1 50 nm) were introduced to a fluldized bed granulator (Freund 
Industries, unl-glatt) and coated with the solution by the side spraying method (spraying liquid volume 1 4 g/mln, spraying 
air pressure 3 kg/cm^, product temperature 32°C, inlet temperature 45°C) to obtain acetaminophen particles. Sepa- 
rately, 48 g ethyl cellulose (Nissin Chemistry Co.) and 12 g hydroxypropylmethyl cellulose (TC5E, brand name, Shin- 
Etsu Chemical Co,, Ltd,) were dissolved in a mixture of 57 g purified water and 1,083 g methanol. Three-hundred 

40 grams acetaminophen particles were introduced to a fluldized bed granulator (Freund Industries, uni-glatt) and coated 
with this solution by side spraying (spraying liquid volume of 8 g/mln, spraying air pressure of 3 kg/cm^, product tem- 
perature of 38''C, Inlet temperature of 67''C) to obtain sustained-release fine particles. Sixty-six grams of these sus- 
tained-release fine particles and 314.25 g mannitol (Towa Kasei Co., Ltd) that had been pulverized by a pin mill pul- 
verizing device (Hosokawa Micron) were granulated (spraying liquid volume 15 g/min, spraying air pressure of 1 .1 kg/ 

45 cm2, product temperature of SO'C, inlet temperature of 38°C . spraying cycle of 30 seconds spraylng-30 seconds 
drying) with an aqueous 30% w/w% solution containing 67.5 g maltose (Hayashibara Co., Ltd., brand name: Sunmalt 
S) in a fluldized bed granulator (Freund Industries, uni-glatt) to obtain the composition of the present invention. The 
ratio of ungranulated sustained-release fine particles was 0.0%. After further mixing 2.25 g magnesium stearate with 
the composition that was obtained, 450 mg tablets containing 25 mg acetaminophen per tablet were made under a 

50 tableting pressure of 25 kg/punch and an initial hardness of 2.0 kp using a rotary tableting machine. Next, these tablets 
were kept for 24 hours while heating and humidifying at 25"'C/75% RH using a thennostatic chamber at constant 
humidity (Tabaiespec Co. , Ltd., PR-35C). Then they were dried for 3 hours at 30'>C and 40% RH. The tablets that were 
obtained showed a hardness of 3.5 kp (n = 5) and disintegration time in the buccal cavity of 12 seconds (n = 1), 
Moreover, as a result of evaluating uniformity of content, CV% = 1.2%, confimning that there is good uniformity of 

55 content. Furthermore, when dissolution of the sustained-release fine particles and tablet was compared 2.8 hours after 
starting dissolution tests (time when there is approximately 30% dissolution of sustained-release fine particles), 5 hours 
after (time when there is approximately 50% dissolution of sustained-release fine particles), and 9 hours after (time 
when there Is approximately 80% dissolution of sustained-release fine particles) and the difference was calculated, it 
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was 4.9% at 2.8 hours, 4.6% at 5 hours, and 2.5% at 9 hours, confirming that promotion of dissolution of sustained- 
release fine particles is prevented at any time. 

Example 4 

5 

[0076] Six-hundred grams acetaminophen (Yoshitomi Fine Chemical Co., Ltd.) and 120 g hydroxypropylmethyl cel- 
lulose (TC5E, Shin-Etsu Chemical Co., Ltd.) were dissolved In a mixture of 1 ,440 g methanol and 1 ,440 g dlchlorometh- 
ane. Three-hundred grams table salt (Shin Nihon Salt Co., Ltd., EF-70 classification, mean particle diameter of ap- 
proximately 67 urn, particle diameter of approximately 75 nm or smaller) were introduced to a fluidized bed granulator 
10 (Freund Industries, uni-glatt) and coated with this solution by the side spraying method (spraying liquid volume 1 0 g/ 
min, spraying air pressure 3 kg/cm2, product temperature 33°C, inlet temperature 55°C) to obtain acetaminophen 
particles. 

[0077] Separately, 72 g ethyl cellulose (Nissin Chemistry Co.) and 8 g hydroxypropylmethyl cellulose (TC5E, brand 
name, Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 76 g purified water and 1 ,444 g methanol. Four- 
's hundred grams acetaminophen particles were introduced to a fluidized bed granulator (Freund Industries, uni-glatt) 
and coated with this solution by side spraying (spraying liquid volume of 10 g/min, spraying air pressure of 3 kg/cm2, 
product temperature of 39°C, inlet temperature of 70°C) to obtain sustained-release fine particles. 
[0078] Then 76.5 g of these sustained-release fine particles and 393.4 g mannitol (Towa Kasei Co., Ltd) that had 
been pulverized by a pin mill pulverizing device (Hosokawa Micron) were granulated (spraying liquid volume 15 g/mIn, 
20 spraying air pressure of 1.0 kg/cm^, product temperature of 29"'C, Inlet temperature of 35''C, spraying cycle of 20 
seconds spraying-40 seconds drying) with an aqueous 20% wA«% solution containing 52.5 g maltose (Hayashibara 
Co., Ltd., brand name: Sunmalt 8) In a fluidized bed granulator (Freund Industries, uni-glatt) to obtain the composition 
of the present invention. The ratio of ungranuiated sustained-release fine particles was 10.8%. 
[0079] After further mixing 2.6 g magnesium stearate with the composition that was obtained, 350 mg tablets con- 
25 taining 25 mg acetaminophen per tablet were made under a tableting pressure of 50 kg/punch and an initial hardness 
of 1 ,9 kp using a rotary tableting machine. Next, these tablets were kept for 24 hours while heating and humidifying at 
25°C/75% RH using a thermostatic chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C). Then they were 
dried for 3 hours at 30°C and 40% RH. The tablets that were obtained showed a hardness of 4.8 kp (n = 5), friability 
of 1 .23% (100 rounds), and disintegration time in the buccai cavity of 13 seconds (n = 1). Moreover, as a result of 
3D evaluating unifonnlty of content, CV% = 2.4%, confirming that there is good uniformity of content. Furthennore, when 
dissolution of the sustained-release fine particles and tablet was compared 2.8 hours after starting dissolution tests 
(time when there is approximately 30% dissolution of sustained-release fine particles), 5 hours after (time when there 
is approximately 50% dissolution of sustained-release fine particles), and 9.5 hours after (time when there is approx- 
imately 80% dissolution of sustained-release fine particles) and the difference was calculated, it was 5.5% at 2.8 hours, 
35 3.5% sustained-release fine particles [sic] at 5 hours, and 3.1% at 9.5 hours, confirming that promotion of dissolution 
of sustained-release fine particles is prevented at any time. 

Example 5 

40 [0080] First, 1 ,200 g acetaminophen and 120 g hydroxypropylmethyl cellulose (TC5E, Shin-Etsu Chemical Co., Ltd.) 
were dissolved in a mixture of 2,640 g methanol and 2,640 g dichloromethane. Three-hundred grams table salt (Shin 
Nihon Salt Co., Ltd., EF-70 classification, mean particle diameter of approximately 67 jim, particle diameter of approx- 
imately 75 urn or smaller) were introduced to a fluidized bed granulator (Freund Industries, unl-glatt) and coated with 
this solution by the side spraying method (spraying liquid volume 16 g/min, spraying air pressure 3 kg/cm^, product 

4S temperature 30°C, inlet temperature 75°C) to obtain acetaminophen particles. 

[0081] Separately, 45.9 g ethyl cellulose (Nissin Chemistry Co.) and 5.1 g hydroxypropylmethyl cellulose (TC5E, 
brand name, Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 48.5 g purified water and 920.5 g methanol, 
Three-hundred forty grams acetaminophen particles were introduced to a fluidized bed granulator (Freund Industries, 
uni-glatt) and coated with this solution by side spraying (spraying liquid volume of 8 g/min, spraying air pressure of 2.5 

so kg/cm^, product temperature of 39°C, inlet temperature of 75°C) to obtain sustained-release fine particles. Then 116.4 
g of these sustained-release fine particles and 542.7 g mannitol (Towa Kasei Co., Ltd) that had been pulverized by a 
pin mill pulverizing device (Hosokawa Micron) were granulated (spraying liquid volume 1 5 g/min, spraying air pressure 
of 1.1 kg/cm2, product temperature of 28''C, inlet temperature of 35°C, spraying cycle of 20 seconds spraying-40 
seconds drying) with an aqueous 30% w/w% solution containing 117 g maltose (Hayashibara Co., Ltd., brand name: 

55 Sunmalt S) in a fluidized bed granulator (Freund Industries, uni-glatt) to obtain the composition of the present invention. 
The ratio of ungranuiated sustained-release fine particles was 1 .6%. 

[0082] After further mixing 3.9 g magnesium stearate with the composition that was obtained, 520 mg tablets con- 
taining 50 mg acetaminophen pertablet were made under a tableting pressure of 200 kg/punch and an initial hardness 
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of 1 .9 kp using a rotary tableting machine. Next, these tablets were l<ept for 24 hours while heating and humidifying at 
25''C/75% RH using a thermostatic chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C). Then they were 
dried for 3 hours at 30°C and 40% RH. The tablets that were obtained showed a hardness of 6.4 kp (n = 5), friability 
of 1.13% (100 rounds), and disintegration time in the buccal cavity of 21 seconds (n = 1). Moreover, as a result of 

5 evaluating uniformity of content, CV% = 3.3%, confirming that there is good uniformity of content. Furthermore, when 
dissolution of the sustained-release fine particles and tablet was compared 2.5 hours after starting dissolution tests 
(time when there is approximately 30% dissolution of sustained-release fine particles), 5 hours after (time when there 
is approximately 50% dissolution of sustained-release fine particles), and 9.5 hours after (time when there is approx- 
imately 80% dissolution of sustained-release fine particles) and the difference was calculated. It was 8.8% at 2.5 hours, 

10 6.3% at 5 hours, and 3.3% at 9.5 hours, confirming that promotion of dissolution of sustained-release fine particles is 
prevented at any time. 

Example 6 

15 [0083] Forty grams ethyl cellulose (Nissin Chemistry Co.) were dissolved in a mixture of 380 g methanol and 380 g 
dichloromethane. Four-hundred grams table salt (Shin NIhon Salt Co., Ltd., EF-70 classification, mean particle diameter 
of approximately 67 p.m, particle diameter of approximately 75 jun or smaller) were introduced to a fluidized bed gran- 
ulator (Freund Industries, uni-glatt) and coated with this solution by the side spraying method (spraying liquid volume 
6 g/min, spraying air pressure 2 kg/cm^, product temperature 28°C, inlet temperature 60°G) to obtain core particles. 

20 Then 1 ,200 g acetaminophen (Yoshitomi Fine Chemicals Co., Ltd.) and 1 ,200 g hydroxypropylmethyl cellulose (TC5E, 
Shin-Etsu Kagaku Co., Ltd.) were dissolved In a mixture of 2,640 g methanol and 2,640 g dichloromethane. Three- 
hundred grams of the above-mentioned core particles were Introduced to a fluidized bed granulator (Freund Industries, 
uni-glatt) and coated with this solution by the side spraying method (spraying liquid volume 15 g/min, spraying air 
pressure 3 kg/cm2, product temperature 30°C, inlet temperature 70°C) to obtain acetaminophen particles. 

25 [0084] Separately, 47.2 g ethyl cellulose (Nissin Chemistry Co.) and 5.3 g hydroxypropylmethyl cellulose (TC5E, 
brand name, Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 49.9 g purified water and 947.6 g methanol, 
Three-hundred fifty grams acetaminophen particles were introduced to a fluidized bed granulator (Freund Industries, 
uni-glatt) and coated with this solution by side spraying (spraying liquid volume of 8 g/min, spraying air pressure of 2,5 
kg/cm2, product temperature of 37''C, inlet temperature of 75''C) to obtain sustained-release fine particles. Then 1 1 6.4 

30 g of these sustained-release fine particles and 542.7 g mannitol (Towa Kasel Co., Ltd) that had been pulverized by a 
pin mill pulverizing device (Hosokawa Micron Co., Ltd.) were granulated (spraying liquid volume 15 g/min, spraying air 
pressure of 1.1 kg/cm^, producttemperature of 30°C, inlettemperatureof 40<'C, spraying cycle of 20 seconds spraying- 
40 seconds drying) with an aqueous 30% w/w% solution containing 117 g maltose (Hayashibara Co., Ltd., brand name: 
Sunmalt S) in a fluidized bed granulator (Freund Industries, uni-glatt) to obtain the composition of the present invention, 

35 The ratio of ungranuiated sustained-release fine particles was 3.9%. 

[0085] After further mixing 3,9 g magnesium stearate with the composition that was obtained, 520 mg tablets con- 
taining 50 mg acetaminophen per tablet were made under a tableting pressure of 140 kg/punch and an initial hardness 
of 2.6 kp using a rotary tableting machine. Next, these tablets were kept for 24 hours while heating and humidifying at 
25°C/75% RH using a thennostatic chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C), Then they were 

40 dried for 3 hours at 30°C and 40% RH. The tablets that were obtained showed a hardness of 5.9 kp (n = 5), friability 
of 1 .64% (100 rounds), and disintegration time in the buccal cavity of 26 seconds (n = 1). Moreover, as a result of 
evaluating unifonnity of content, CV% = 2.0%, confimning that there is good uniformity of content. Furthennore, when 
dissolution of the sustained-release fine particles and tablet was compared 2.3 hours after starting dissolution tests 
(time when there is approximately 30% dissolution of sustained-release fine particles), 5.5 hours after (time when there 

45 is approximately 50% dissolution of sustained-release fine particles), and 13,5 hours after (time when there is approx- 
imately 80% dissolution of sustained-release fine particles) and the difference was calculated, it was 0.6% at 2.3 hours, 
1 .2% at 5.5 hours, and 3.2% at 13.5 hours, confirming that promotion of dissolution of sustained-release fine particles 
is prevented at any time. 

50 Example 7 

[0086] Eighty grams tamsulosin hydrochloride and 80 g hydroxypropyl cellulose (TC5E, Shin-Etsu Chemical Co., 
Ltd.) were dissolved in a mixture of 304 g purified water and 2,736 g methanol. Four-thousand grams Celphere 102 
(brand name, Asahi Kasei, mean particle diameter of approximately 127 pjn, particle diameter of approximately 50 to 
55 approximately 1 50 nm) were introduced to a fluidized bed granulator (Freund Industries, FLO-5) and coated with this 
solution by the side spraying method (spraying liquid volume 100 g/min/min [sic], spraying air pressure 4 kg/cm^, 
product temperature 40''C, inlet temperature 80°C) to obtain tamsulosin hydrochloride particles. 
[0087] Separately, 43.7 g ethyl cellulose (Nissin Chemistry Co.) and 12.3 g hydroxypropylmethyl cellulose (TC5E, 
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brand name, Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 43.9 g purified water and B33.4 g methanol. 
Four-hundred grams tamsulosin hydrochloride particles were introduced to a fluldized bed granulator (Freund Indus- 
tries, uni-glatt) and coated with this solution by side spraying (spraying liquid volume of 6 g/min, spraying air pressure 
of 4 kg/cm2, product temperature of 40°C, inlet temperature of 63°C) to obtain sustained-release fine particles. 

5 [0088] Next, 300 g of these sustained-release fine particles were introduced to a fluldized bed granulator (Freund 
Industries, uni-glatt) and coated with a mixture of 90 g Aquacoat (brand name, Asahi Kasei), 180 g Eudragit L30D55 
(brand name, Rohm), 30 g Eudragit NE30D (brand name, Rohm), and 300 g purified water (spraying liquid volume of 
6 g/min, spraying air pressure of 3 kg/cm^, product temperature of 40'C, inlet temperature of TS.S'C) to obtain enteric 
sustained-release fine particles. Then 92.5 g of these enteric sustained-release fine particles, 568.2 g mannitol (Towa 

10 Kasei Co., Ltd.) and 142.1 g lactose (Domomilk) that had been pulverized with a pin mill pulverizing device (Hosokawa 
Co., Ltd.), and 72 g erythritol (Nikken Chemicals Co., Ltd.) were granulated (spraying liquid volume 15 g/mIn, spraying 
air pressure of 0.5 kg/cm2, product temperature of 40''C, inlet temperature of TO'C, spraying cycle of 15 seconds 
spraylng-30 seconds drying) with an aqueous 5% w/w% solution containing 1 8 g copolyvidone (BASF Co., brand name 
Kollidon VA64) in a fluldized bed granulator (Freund Industries, uni-glatt) to obtain the composition of the present 

IS invention. The ratio of ungranulated fine particles was 3.0%. 

[0089] After further mixing 7.2 g calcium stearate with the composition that was obtained, 300 mg tablets containing 
0.4 mg tamsulosin hydrochloride per tablet were made under an initial hardness of 0.6 kp using a rotary tableting 
machine. Next, these tablets were heated for 1 3 minutes at 120°C using a program oven (model No. IVIOV-IIZP, Sanyo 
Corporation) and then cooled at room temperature for 30 minutes. The tablets that were obtained showed a hardness 

20 of 6.8 kp (n = 5), friability of 0.28% (100 rounds) and disintegration time in the buccal cavity of 27 seconds (n = 1). 
IWoreover, as a result of evaluating untfonnity of content, CV% = 1 .6%, proving that there is good uniformity of content. 
Furthennore, when dissolution of the sustained-release fine particles and tablet was compared 1 hour after starting 
dissolution tests (time when there is approximately 30% dissolution of sustained-release fine particles), 2 hours after 
(time when there Is approximately 50% dissolution of sustained-release fine particles), and 6 hours after (time when 

25 there is approximately 80% dissolution of sustained-release fine particles) and the difference was calculated, It was 
1 . 1% at 1 hour, 2.8% at 5 [sic] hours, and 9.4% at 6 hours, confimriing that promotion of dissolution of sustained-release 
fine particles Is prevented at any time. 

Example 8 

30 

[0090] First, 1 ,200 g nicardipine hydrochloride and 1 ,200 g hydroxypropylmethyl cellulose (TC5E, Shin-Etsu Chem- 
ical Co., Ltd.) were dissolved in a mixture of 4,800 g methanol and 4,800 g dichloromethane. Three-hundred grams 
silicon dioxide (Silica Gel, Sigma, mean particle diameter of approximately 48 |j,m, particle diameter of approximately 
75 urn or smaller) were introduced to a fluidized bed granulator (Freund Industries, uni-glatt) and coated with this 
35 solution by the side spraying method (spraying liquid volume 18 g/mln, spraying air pressure 3 kg/cm2, product tem- 
perature SCO, Inlet temperature 70''C) to obtain nicardipine hydrochloride particles. 

[0091] Separately, 54 g ethyl cellulose (Nissin Chemistry Co.) and 6 g hydroxypropylmethyl cellulose (TC5E, brand 
name, Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 57 g purified water and 1 ,083 g methanol. Three- 
hundred grams nicardipine hydrochloride particles were introduced to a fluidized bed granulator (Freund Industries, 

40 uni-glatt) and coated with this solution by side spraying (spraying liquid volume of 8 g/mln, spraying air pressure of 2.5 
kg/cm2, product temperature of 39°C, inlet temperature of 70''C) to obtain sustained-release fine particles. 
[0092] Sixty grams of these sustained-release fine particles, 254.4 g mannitol (Towa Kasei Co., Ltd.) and 63.6 g 
lactose (Domomilk) that had been pulverized with a pin mill pulverizing device (Hosokawa Micron), and 12 g erythritol 
(Nikken Chemicals Co., Ltd.) were granulated (spraying liquid volume 15 g/mln, spraying air pressure of 0.5 kg/cm^, 

45 product temperature of 39°C, inlet temperature of SCC, spraying cycle of 5 seconds spraying-1 5 seconds drying) with 
an aqueous 5% w/w solution containing 8 g copolyvidone (BASF Co., brand name Kollidon VA64) in a fluidized bed 
granulator (Freund Industries, uni-glatt) to obtain the composition of the present Invention. The ratio of ungranulated 
fine particles was 7.9%. 

[0093] Afterf urther mixing 2 g magnesium stearate with the composition that was obtained, 400 mg tablets containing 
50 20 mg nicardipine hydrochloride per tablet were made under an initial hardness of 0.6 kp using a rotary tableting 
machine. Next, these tablets were heated for 1 0 minutes at 1 30°C using a program oven (model No. IVIOV-1 1 2P, Sanyo 
Corporation). Then they were cooled at room temperature for thirty minutes. The tablets that were obtained showed a 
hardness of 3.7 kp (n = 5), friability of 0.1 % (1 00 rounds) and disintegration time In the buccal cavity of 20 seconds (n 
= 1). Moreover, as a result of evaluating uniformity of content, CV%= 1.1%, proving that there is good uniformity of 
55 content. Furthermore, when dissolution of the sustained-release fine particles and tablet was compared 0.5 hour after 
starting dissolution tests (time when there is approximately 30% dissolution of sustained-release fine particles), 2 hours 
after (time when there is approximately 50% dissolution of sustained-release fine particles), and 5.5 hours after (time 
when there Is approximately 80% dissolution of sustained-release fine particles) and the difference was calculated. It 
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was 1 0.3% at 0.5 hour, 1 2.8% at 2 hours, and 6.6% at 5.5 hours, confirming that promotion of dissolution of sustained- 
release fine particles is prevented at any time. 

Example 9 

5 

[0094] Eighty grams tamsulosin hydrochloride and 80 g hydroxypropylmethyl cellulose (TC5E, Shin-Etsu Chemical 
Co., Ltd.) were dissolved in a mixture of 304 g purified water and 2,736 g methanol. Four-thousand grams Celphere 
102 (brand name, Asahi Kasei, mean particle diameter of approximately 127 n,m, particle diameter of approximately 
50 to approximately 1 50 [im) were introduced to a fluidized bed granulator (Freund Industries, FLO-5) and coated with 
10 this solution by the side spraying method (spraying liquid volume 100 g/min, spraying air pressure 4 kg/cm^, product 
temperature 40''C, inlet temperature SCO) to obtain tamsulosin hydrochloride particles. 

[0095] Separately, 561 .6 g ethyl cellulose (NIssin Chemistry Co., Ltd.) and 158.4 g hydroxypropylmethyl cellulose 
(TC5E, brand name. Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of 564 g purified water and 10,716 g 
methanol. Four-thousand grams tamsulosin hydrochloride particles were Introduced to a fluidized bed granulator (Fre- 

15 und Industries, FLO-5) and coated with this solution by side spraying (spraying liquid volume of 40 g/min, spraying air 
pressure of 4 kg/cm2, product temperature of 40''C, in let temperature of 54°C) to obtain sustained-release fine particles. 
[0096] Next, 4,000 g of these sustained-release fine particles were introduced to a fluidized bed granulator (Freund 
Industries, FLO-5) and coated with a mixture of 800 g Aquacoat (brand name, Asahi Kasei), 1 ,600 g Eudragit L30D55 
(brand name, Rohm), 266.7 g Eudragit NE30D (brand name, Rohm), and 5,333 g purified water (spraying liquid volume 

20 of 60 g/min, spraying air pressure of 4.5 kg/cm2, product temperature of 50°C, inlet temperature of 84°C) to obtain 
enteric sustained-release fine particles. 

[0097] Then 392.7 g of these enteric sustained-release fine particles and 2,540.2 [g] mannitol (Towa Kasei Co. , Ltd.) 
and 635.1 g lactose (Domomilk) that had been pulverized with a pin mill pulverizing device (Hosokawa Co., Ltd.) were 
granulated (spraying liquid volume 1 00 g/min, spraying air pressure of 1 .5 kg/cm2, product temperature of 33'C, inlet 

25 temperature of 48'C, spraying cycle of 20 seconds spraying-30 seconds drying) with an aqueous 20% w/w% solution 
containing 400 g maltose (Hayashibara Co., Ltd., brand name: Sunmalt S) in a fluidized bed granulator (Freund Indus- 
tries, FLO-5) to obtain the composition of the present invention. The ratio of ungranulated fine particles was 1 .1%. 
[0098] After further mixing 32 g calcium stearate with the composition that was obtained, 300 mg tablets containing 
0.4 mg tamsulosin hydrochloride per tablet were made under an initial hardness of 2.1 kp using a rotary tableting 

30 machine. Next, these tablets were keptfor24 hours while heating and humidifying at25<'C/75% RH using a thermostatic 
chamber at constant humidity (Tabaiespec Co., Ltd., PR-35C). Then they were dried for 3 hours at SO'C and 40% RH. 
The tablets that were obtained showed a hardness of 4.1 kp (n = 5), friability of 1 .67% (1 00 rounds) and disintegration 
time in the buccal cavity of 20 seconds (n = 1 ). IVIoreover, as a result of evaluating unifomnity of content, CV% =1.6%, 
proving that there is good uniformity of content. Furthermore, when dissolution of the sustained-release fine particles 

35 and tablet was compared 2 hours after starting dissolution tests (time when there is approximately 30% dissolution of 
sustained-release fine particles), 4 hours after (time when there is approximately 50% dissolution of sustained-release 
fine particles), and 8 hours after (time when there is approximately 80% dissolution of sustained-release fine particles) 
and the difference was calculated, it was 7.5% at 2 hours, 6.4% at 4 hours, and 1 .5% at 8 hours, confinning that 
promotion of dissolution of sustained-release fine particles Is prevented at any time. 

Industrial Applicability 

[0099] The present invention relates to a composition comprising sustained-release fine particles for providing what 
at a glance are contradictory functions in that the tablets have sustained releasability even though they quickly disin- 

45 tegrate and dissolve in the buccal cavity. IVIoreover, the present invention is characterized in that it makes it possible 
to inhibit promotion of the drug dissolution after making tablets that is the result of destruction of the sustained-release 
fine particles under tableting pressure when tablets are made, and to realize controlled dissolution, which is the design 
goal of sustained-release fine particle preparation, with good reproducibility, even after tablets have been made. There- 
fore, pharmaceutical preparation design of the sustained-release fine particles is simplified, and there is further the 

so characteristic of making it possible to guarantee good uniformity of drug content. Furthennore, it is possible to present 
a composition comprising sustained-release fine particles that will have a profound effect in the development of an 
assortment of quick-disintegrating tablets in the buccal cavity during the step of making the quick-disintegrating tablets 
in the buccal cavity comprising sustained-release fine particles into a product, particularly during the step of Industrial 
manufacture, and further, the step of quality assurance. 

55 
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Claims 

1 . A composition comprising sustained-release fine particles for quici<-dlsintegrating tablets In tlie buccal cavity, char- 
acterized in that it comprises tlie product granulation of sustained-release fine particles containing a drug and 

5 one or two or more fillers selected from the group consisting of sugars or sugar alcohols with a binder for quick- 

disintegrating tablets In the buccal cavity, and In that the ratio of ungranuiated sustained-release fine particles in 

the entire composition is 0 to 15%. 

2. The composition comprising sustained-release fine particles for quick-dlslntegrating tablets in the buccal cavity of 
10 claim 1 , wherein the binder for quick-disintegrating tablets in the buccal cavity is one or two or more selected from 

the group consisting of saccharides of high moidabiiity, water-soluble polymer substances, and saccharides with 
a low melting point. 

3. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
IS claim 2, wherein the sugar or sugar alcohol is one or two or more selected from the group consisting of saccharides 

with low moidabiiity, saccharides with a high melting point, and saccharides with a low melting point. 

4. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 3, wherein the mixture ratio of sustained-release fine particles, filler, and binder for quick-disintegrating tablets 

20 In the buccal cavity is 1 to 50%, 20 to 98%, and 1 to 30%, respectively. 

5. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 4, wherein the mean particle diameter of the quick-disintegrating fine particles is approximately 0.1 jim to 

approximately 350 |j,m. 

6. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 5, wherein the sustained-release fine particles consist of at least crystal cellulose particles, drug, and polymer 

substance. 

30 7. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 6, wherein the drug is tamsulosin hydrochloride. 

8. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 7, wherein the sustained-release fine particles are enterosolubie sustained-release fine particles. 

35 

9. The composition comprising sustained-release fine particles for quick-dislntegrating tablets In the buccal cavity of 
claim 8, wherein the polymer substances is hydroxypropyimethyl cellulose, ethyl cellulose, Eudragit L30D55, and 
Eudragit NE30D. 

40 1 0. The composition comprising sustained-release fine particles for quick-disintegrating tablets in the buccal cavity of 
claim 9, wherein the binder for quick-disintegrating tablets in the buccal cavity is one or two or more selected from 
the group consisting of maltose, trehalose, sorbitol, and maltitoi. 

11. Quick-disintegrating tablets In the buccal cavity consisting of the composition comprising sustained-release fine 
45 particles of claim 1 0. 

12. The quick-dlslntegrating tablets In the buccal cavity of claim 1 1 , characterized in that the coefficient of variation 
{CV%) of the amount of drug, which is an indicator of uniformity of content, is 3.5% or less. 

50 1 3. A method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating tab- 
lets in the buccal cavity, characterized in that it comprises the product of granulation of sustained-release fine 
particles containing a drug and one or two or more fillers selected from the group consisting of sugars or sugar 
alcohols with a binder for quick-disintegrating tablets in the buccal cavity, and in that the ratio of ungranuiated 
sustained-release fine particles in the entire composition is 0 to 15%. 

56 

14. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 13, wherein the binder for quick-disintegrating tablets in the buccal cavity is 
one or two or more selected from the group consisting of saccharides of high moidabiiity, water-soluble polymer 
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substances, and saccharides with a iow melting point. 

15. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 1 4, wherein the sugar or sugar alcohol is one or two or more selected from the 
group consisting of saccharides with low moldabllity, saccharides with a high melting point, and saccharides with 
a low melting point. 

16. The method of manufacturing a composition comprising sustained-release fine particles for quicl<-dlsintegrating 
tablets in the buccal cavity of claim 15, wherein the mixture ratio of sustained-release fine particles, filler, and 
binder for quick-disintegrating tablets in the buccal cavity is 1 to 50%, 20 to 98%, and 1 to 30%, respectively 

17. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 1 6, wherein the mean particle diameter of the quick-disintegrating fine particles 
is approximately 0.1 p.m to approximately 350 \im. 

18. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 17, wherein the sustained-release fine particles consist of at least crystal 
cellulose particles, drug, and polymer substance. 

19. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 18, wherein the drug is tamsulosin hydrochloride. 

20. The method of manufacturing composition comprising sustained-release fine particles for quick-disintegrating tab- 
lets in the buccal cavity of claim 19, wherein the sustained-release fine particles are enterosoluble sustained- 
release fine particles, 

21. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 20, wherein the polymer substance Is hydroxypropylmethyl cellulose, ethyl 
cellulose, Eudragit L30D55, and Eudragit NE30D. 

22. The method of manufacturing a composition comprising sustained-release fine particles for quick-disintegrating 
tablets in the buccal cavity of claim 21, wherein the binder for quick-disintegrating tablets in the buccal cavity is 
one or two or more selected from the group consisting of maltose, trehalose, sorbitol, and maltitol. 

23. A method of manufacturing quick-disintegrating tablets in the buccal cavity consisting of the composition comprising 
sustained-release fine particles of claim 22. 

24. The method of manufacturing quick-disintegrating tablets in the buccal cavity of claim 23, characterized In that 
the coefficient of variation (CV%) of the amount of drug, which is an indicator of unifonnlty of content, is 3.5% or less. 
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